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INTRODUCTORY. 


In order tò prepare a report reflecting tie greatest credit 
to Wyoming and to myselt, it is necessary to have a personal 
knowledge of the resources of the Territory, and also to pursue 
a course of reading and to make chemical analyses in the office 
and in the laboratory. Is spite of the importance of the two 
latter snbjects, previous personal inspection is necessary. 

Owing to the recentness of my appvintment in the latter 
part of April, 1887, it was found impossible to give proper atten- 
tion to all of these subjects. It was decided, theretore, to give 
all possible time to field work, and to depend for analyses show- 
ing the quality of materials upon information that could be gath- 
ered by lirnited reading, or that could be furnished by citizens of 
the Territory. The entire season, from early in May to late in 
December was spent in the field, and the time reserved for writ- 
ing this report, doing the collateral reading and making the tew 
original analyses, has been but little more than two weeks. 

The portion of the Territory examined has been large, but 
very important areas‘have not been visited for the simple reason 
that the ground could not be covered in the time allowed. 

The examinations made enabled the following chapter em- 
bracing the subjects mentioned to be written: 


Chapter Lessera taut tiy seoanei iaaea eng iai Coal. 
Chapter Icaros cerieier iniiai csiis ....Petroleum. 
Chapter ME ri o.2 5 a.acdutstnsnhodetvase igen Natural Soda. 
Chapter IV... eeens Mining Districts. 
Chapter V.....sseseseosseesssosseseses. Descriptive Geology. 


In the first chapters it has been endeavored to render the 
subject treated as intelligible as possible bat at the same time 
there was no hesitation, in some cases in giviug somewhat techni- 
val descriptions which those not interested in the particular dis- 
trict described may not care to foilow. Ido this because other- 
wise the description would be of no great value to those 
interested in that particular place and the latter, tamiliar with 
the ground, will be easily able to understand the subject. 

In Chapter V. I have endeavored to unite, together with a 
description of the various rocks of Wyoming, an uccount of the 
general clements and philosophy of geology that may enable the 
reader who has never considered these subjects to gain some 


4 GEOLOGIST'S REPORT. 


idea of them. .I am aware that such a task is one of the most 
difficult and should be prepared with great care but notwith- 
standing I have written the chapter and let it stand, hoping that 
however faulty, it may prove of some use. 

NEEDS OF THE OFFICE. 

Some trips have been made in wagons, others on horseback. 
The expenses for traveling, fuel, office rent, and the chemical 
apparatus and supplies imperative to the office have clearly 
shown that if the course proposed be carried out the contingent 
fund will be scarcely large enough as it stands, and that it either 
should be increased or else offiees should be provided free ot 
rent. In many instances I have been obliged to refrain from 
hiring heip to make measurement and to do other work neces. 
sary to the construction of maps and sections, and I earnestlv 
call attention to these facts. Such a change would enable ali 
the plans for future work to be carried out, including an exami- 
nation of the coal measures for coking coal, the collection ot 
data for a geological map of the Territory, and the collection ot 
museum specimens that will bea credit to Wyoming. 

Iu conclusion, I wish to express my ap reciation and thanks 
for the universal] kindness and hospitality shown me everywhere 
on my travels. Sv universal was this kindness and hospitality 
that to make separate mention of it were to mention every place 
at which [I have stopped. 


CHAPTER 1. 


THE COAL FIELDS. 


The area of Wyoming is about 87,000 square miles and ot 
this area it has been roughly estimated that fully 20,000 square 
miles are underlaid by coal. That is to say, the area underlaid 
by the Laramie group of rocks, which bears the coal of the west 
and which usuall ly contains workable seams where it exists in any 
large thickness, is that large. My trips through the Territory 
during the past summer and fall were necessarily hasty and the 
whole ground has not been covered, but I am convinced that this 
estimate is too low and that the coal area, thus estimated is 
nearly or quite 30,000 square miles. In this estimate [ include 
all ground on which the Laramine rocks would be struck bv 
sinking regardless of the depth at which they would be reached. 
My opinion is based upon the large coal area of the northern 
and central portions of the Territory. I will give roughly the 
limits of these areas as far as I know them. One great coal field 
lies in northeastern Wyoming and is bounded on “the south ap- 
proximately by a right line passing from the point on the Platte 
River where it is cut by the Carbon county line to the mouth ot 
Shawnee Creek. On the west the boundary is about as follows: 
From the first named point along the Carbon county line to the 
head of Salt Creck, thence a few miles cast of Salt Creek along 
Pine Ridge (sometimes even west of the creek itself,) all tne way 
to its mouth. From the latter point the boundary follows ap- 
proximately a line running N. 18° W. through Buffalo to the 
Montana line Iam not familiar with the eastern limit, Mr. 
Tom Hooper of Crook County, tells me that the coal area ex- 
tends continuously from the western boundary of the county to 
near the west side of Bear Lodge Mts. and that the eastern bound- 
ary of this great coal field passes southeast from the northern 
part of the ‘county to the eastern line of the Territory. It these 
limits are correct the area of this field is even larger than esti- 
mated. Nor do I know that they have been determined but that 
the belt is broad is certain, and Powder River after it turns and 
takes it northerly course seems to lie in the heart of the coal 
field. Consequently the field is very wide and cannot be much 
less than 10,000 square miles in area. 

North of the Rattlesnake Mountains there is another cosl 
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area which extends from Oil Mt., in township 83, N. Range 82, 
W. on the east to within four miles of Lander on the west, a dis- 
tance of about 110 miles. North and south it averages 30 to 35 
miles in width lying as it does from the toot of the Rattlesnake 
mountains, nearly to the foot of the Big Horn and Owl Creek 
mountains. This area then contains over 3,000 square miles. A 
third area lies in the Big Horn Basin, north of the Owl Creek 
mountains. Of its limits I know absolutely nothing, but I” 
believe, from what I have heard aud from what information I 
could gather, that it is an area of considerable size. With these 
three great coal fields then we come from the north of the Terri- 
tory to the Sweetwater and Platte River with a total area covered 
with the coal hearing rocks of probably 15,000 square miles, and 
to this must be added the great coal fields of Uinta County, the 
area east of the Laramie Mountains, as for instance the ground 
beneath Cheyenne and all the large areas lying along the Union 
Pacifice railway between the Colorado line and the Sweetwater 
and Plate Rivers, and the Sherman and Aspen divides. The latter 
includes the coal fields of the Laramie Plains, about Carbon, 
about the Seminole mountains and about Rock Springs and will 
bring the total, I think to at least 30,000 square miles. 


* CHARACTER UF COAL OF THE LARAMIE GROUP AS COMPARED WITH 


COALS OF OLDER FORMATIONS. 

In the concluding chapter of this report some remarks are 
made at the outset concerning the change of sediments into sedi- 
mentary rocks, and of the soft stratified rocks into harder rocks, 
finally into semi-crystalline and crystalline rocks through meta- 
morphism. Such changes are produced by pressure, and either. 
a low degree of heat through a great geological time, or a higher 
degree of heat through a shorter geological time. Thus the 
oldest sedimentary rocks are usually more or less altered, while 
while the younger are not, except when they have * been cut~ 
through by eruptive rocks, or had eruptive rock intruded into 
them in layers parallel to the strata, or have heen through other 
agencies abnormally heated. In such cases these rocks are like- 
wise changed or metamorphosed. A notable example of such a 


. change is shown at Aspen, Colorado, where a mass of porphyry, 


coming in contact with the carboniferous limestone, changed it 

localiy from its normal, fine-grained texture and gray-blue color, 

to a white and coarse crystalline marble. In the east the great 

dykes of doleryte which lie in the red sandstone strata, likewise 

alter and harden that rock, and so through innumerable exam- 
les. . a 

j As it is with ordinary rocks, so it is with coal. As the sed- 
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imentary rocks ure first formed of mud, sand, gravel, ete., so 
coal is formed of dead vegetation. And as the rock sediments 
change into soft rocks, then into harder, and finally become firm, 
hard, and even crystalline rocks, so the peat swamps are covered 
up and change through all the grades into lignite, bituminous 
coal, semi-bituminous coal, anthracite, and like the sedimentary 
rocks, change slowly if under low degrees of metamorphic action, 
rapidly if under high. 

The coals of the east belong with one exception to the mid- 
dle series of the carboniferous rocks, and have laid under the 
pressure of superincumbent strata for countless ages. As a rule 
they have been subjected to feeble metamorphic agencies, 
and as a result are now in the shape of bituminous coals. But 
wherever the metamorphism has beeu greater they more closely 
approach the anthracites, and finally in northeastern Pennsyl- 
vania they are anthracites altogether. In the West the coals 
occur in a much younger formation, namely in the Upper Oreta- 
ceous rocks. Frequently they have been subjected to great 
pressure, but the low metamorphic action similar to that exerted 
on the bituminous coals of the East has not lasted long enough 
to convert them into coal of the same grade. As a consequence, 
although it was recognized that the Western coals were excellent, 
for domestic and steam making purposes, it was thought that 
nothing comparable to the eastern coking-coals would be found, 
and that the production of such coals in the Rocky Mountains 
was out of the question. ` 

The progress of gold, silver and lead mining in Colorado 
caused the necessity of smelting plants, and these required coke 
for the reductiou of the ores. Such coke was imported from 
Pennsylvania at great expense, and rendered the discovery of 
coking coal a matter of great importance. Searching revealed 
‘the fact that coking coal existed in the state, and in 1885 Colo- 
rado stood fitth in the hst of the seventeen coke producing States 
and Territories, with a production of nearly 132,900 tons of coke. 
Further, not only was coking coal discovered, but anthracite coal 
has now been found in several localities. With these discoveries 
agreat growth of railroad construction has come, and special 
lines of road have been built for the coal trade. Thus the Mid- 
land road of Colorado, whatever its ultimate aim may be, would 
not have been begun now had-it not been for the coal deposits 
of western Colorado. 

While all this development has been carried outin Colorado, 
Wyoming has until the past year stood still as far as the develop- 
ment of new fields is concerned. Last year some prospecting 
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tor coal was begun and now the Territory is on the eve of a great 
advance in this direction. It is true that with one exception, 
thus.far not proved to he of great importance, no coking coal 
has as yet been found within the Territory. Excellent coal, 
like that of Rock Springs, for domestic and steam making pur- 
poses and of Carbon, well adopted to locomotive use, is abundant 
but no coking coal. The question arises, will such coals be 
found? The answer is, yes—almost as certainly as if it was. 
known to occur to-day. * 
. It will take trouble, much searching, perhaps much dis- 
appointment but that it will be found there is hardly a question. 
When we discuss the general occurrence of coal in Colorado 
and Wyoming the reason for this deduction is plain enough. In 
Colorado the coal occurs in the upper cretaceous as it does in 
Wyoming and as arule is very similar to the Wyoming coal. 
It has as much moisture, volatile matter, and no more fixed 
earbon. But in the localties where the coking coals are found 
the conditions are different from the known localities in Wyo- 
ming. Sometimes such coal to all appearances simply occurs. 
low down in the Upper Cretaceous, namely in the Fox Hill's 
group, but usually they occur in the Laramie beds in conjunction 
with eruptive rocks. In other words in the neighborhood ot 
localities where dikes of eruptive rocks have cut through the 
coal measures, or spread out between their strata as intrusive 
sheets. The coal in this way subjected to a degree of heat higher 
than the normal and all the time covered with heavy rock strata 
has been through suchmetamorphic action changed to bituminous 
coal or even to anthracite, and in this manner what time has 
failed to yield intensity has accomplished. The coal thus heated 
has become more dense, has less water in it and while the volatile 
matter has decreased the fixed carbon has become greater, and 
bituminous matter is produced which render the coals more 
Hable to coke. 7 
In Wyoming the coal occurs in the same formation as it 
does in Colorado, but no systematic search has been made for 
coking coal. Of all the mines, none are off the main line of the 
railroads excepting those at Almy, and they are only two miles 
distant. One of the mines at Carbon, now abandoned, was four 
miles distant, while the mines now worked are alongside the 
main track. - At Rock Springs the mines are alongside the main 
line. At Deer Creek, on the Northwestern, it is the same way. 
®Since writing the above I have been informed that there is coking coal in Crook Ccunty, This 
ecal Hes ina separate area from the great coal field first described, and the banks being worked lie south 
cf Sundance about thirty miles, ‘wo ovens are completed and coke is being made from them, while a 


third oven is in course cf construction, The coke is shipped by wagon to the Iron Hili smelter in the 
Black Halts, Itis hauled i: wagons the entire distance of 7-7 miles. 7 
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Apart from these mines a few others have been opened up near 
Lander, Buffalo, Douglas and Shawnee to supply—excepting the 
latter only the local demand, and these are necessarily loca- 
tions of convenience. All of the latter produce a small 
amount of coal in the aggregate, but they complete the list ot 
the working mines inthe Territory. All of these mines then 
ate worked, either because they are convenient to the railroads 
or convenient to the towns. They have been opened up because 
coal was wanted and these localities were the best or the only 
localities known to be near at hand and ready to be worked 
without much expense, and not because the coal was searched 
for over the whole Territory, independent of the railroads. When- 
ever such an active and intelligent search is made for coal with 
a view to its coking qualities, and not especially with a view ot 
its location, I believe that coal will be found; and at such places, 
if they are at all accessible, I believe the railroads will be glad to 
build. l 


DEVELOPMENT... 

Up to the present time the only largely producing coal mines 
have been along the line of the Union Pacific railroad. The 
extension ot the Northwestern system into central Wyoming is: 
now causing activity in the coal industry in that portion of Wyo- 
ming, and mines that will probably prove of great importance as 
tuture coal producers are now being.opened up at the mouth of 
Deer Creek, on the Platte River. 

The coal produced throughout the Territory is, as a rule, 
excellent for the purposes for which it is used, and aside from 
locomotive consumption it is largely used in stoves and in man- 
ufactories. The Rock Springs coal is shipped in large quantities 
eastward into Nebraska as far as Omaha, and south even to 
Kansas City. To the west it is largely used in Utah, and at 
Butte, Montana. The Carbou coal is finely suited for locomo- 
tive fuel and steam making, besides being used for domestic 
purposes, and is largely shipped. The Almy coal is only 
adapted for locomotives, and is used for this purpose by the 
Union and Central Pacific railroads. The newly developed 
mines on Deer Creek also produce excellent coal, both for stoves 
and boilers, and though it is somewhat light when compared 
with the Rock Springs coal it is not so dusty. From all the 
mines, excepting those last named, coal has been taken for the 
last twenty years, and with fluctuations the production has 
steadily increased. 

The past year (1887) has been an exceptionally active one in 
coal mining, and will largely exceed the output of any previous 
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year. The following table taken from the works of the Geolog- 
ical Sufvey (Mineral Resources of the United States, calendar 
year 1885, p. 73), will show the statistics of coal production from 
1868 to 1885 inclusive : 


Roek ——Almy—. Twin 
U.P. 


Year ' Carbon. Springs. GP. Creek, Total. 
INbS..... + 6,560 5 1,967 6,925 
9 16,833 1H 49,382 
S70. 20,015 21,171 16,981 105,205 
T. 40,566 22713 Ms 147,328 
34,077 22,847 105,115 RIAT 

T00 23,006 150,089 a 
33,476 41,805 81,099 219,601 

6 60,755 921589 300, 
131,952 60,782 RHA, 50 
146,494 Hom Was 2803 
154,32 59,0 5T, iH 333,21) 

193,252 57 60,739 + 
ee e 100,45 244,400 100,23, = 82,683 SZS 
RLesess steatses ergentseateceerne LOUSOO 70,425 110,156 90,779 628,151 
i aN Sic iguestotsats vee 0 RO N72 M06 8853 707,764 
SM i 304,495 JIL713 78,430 36,631 779,059 
313,197 30,580 6S £71, 43,189 902,620 
i 163,441 70,210 17207 7 


The production for the year 1886, and the first half ot 1887, 
aecording to the figures furnished by the Union Pacifie Railway 
and published in the recent report of the Governor to the Seere- 
tary of the Interior was as follows : 


x836. 1887 to July x 
CAC Tai 1 sac cexe vice ce ee EEE lao 147,028 
Rock SAVING 2. vciccitaseackews-vevenses asa O00 ee 250,660 
AMIT eiie meeer eraa a bautes see eke eared LS _ 108,475 


The above does not include the production of the Central 
Pacitic mines at Almy. It will be seen that the production for 
the first half of 1887, is over half a million tans and as the coal 
trade has been exceptionally brisk this fall, there can be little 
doubt but that the production for the whole year will be con- 
siderably over one million tons. One ot the Deer Creek mines 
was just opened last fall and small shipments were begun in 
November. Iam informed on good authority that in the last 
45 days of the year 6,800 tons of coal were produced, and that 
they are about to put in hoisting machinery and make a very 
large output during 1888. As the market will compete but little 
with the Union Pacific mines this will tend to largely increase 
the production. 

It is not my purpose in this report to attempt any descrip- 
tion of the well developed mines. A few remarks upon the size 
of the veins and the quality of the coal will be given. 

CARBON. 

The coal area immediately about Carbon is limited. On 
the south it plays out against the toothills ot the Medicine Bow 
mountains, and on the east there are none of the Laramie Rocks at 
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Wilcox. On the southeast, I think it connects with the area bor- 
dering the Medicine Bow mountains. On the west [am unfa- 
miliar with the limits, but on the north the formation becomes 
much broken and folded a few miles from the railroad, and ceases 
altogether some fifteen miles out at the Medicine Bow River. 
About Carbon the coal is broken by a series of faults ranning in 
a northwesterly and southeasterly direction into a series of steps. 


The coal outcrops at the old mine north of town, and dip- 
ping in a southerly direction toward the town it is broken by a 
tault, either simple or compound, whieh brings the coal to the 
surface again along the line of the railroad. The stopes on this 
outcrop follow it for several thousand feet (over two thousand), 
where there is another slip which brings the coal to the surface 
a third time—and other mines are located on this outcrop. 
Besides these faults, which are over a hundred feet in throw, 
there are numerous other smaller faults which seldom exceed 
ten or fifteen feet in displacement. There are two known veins 
at Carbon, of which only one, the upper, is worked. ‘he latter 
is seven feet in thickness while the other is but four. They lie 
within 40 feet of each other. The roof of the main Carbon vein 
isa slate which swells on contact with the air and as a con- 
sequence a scale of coal is left in the roof to prevent the air 
affecting it. More rarely the roof is pure sandstone with no 
slate whatever. The Hoor is an old soil as usual. The Carbon 
coal is as a rule free from “woody” structure though specimens 
showing the grain of wood, a knot, ete., are not uncommon. 
The composition of the Carbon coal is shown by the following 
analyses: * 


Nor. , No.2. 
Wath essesrsensererceserorerressserssensee QAO 6.10 
Volatile Matter..as...sesssesssess.eoeeue SETO 88.89 
Fixed Carbon. cscsceciessisossinssesecess0 1.00 49.30 
POS E EN E E edd censeceouesveces BLO © 5.80 


Rock Springs. The Rock Springs coal 1s celebrated as a fine 
stove and steam coal as already mentioned. It oceurs in an area 
entirely surrounded by heavy Tertiary deposits, the Laramic Beds 
here out cropping as a sort ot an island. The coal is mined from 
a vein from 9 to 10 feet in thickness and is very clear 
and homogeneous in character. It shows scarcely any signs of 
woody structure. The shale roof is strong und easily held up. 
The coal dips at an angle of about 8° to the northeast and is 
opened both py inclines and shaits. The water is low and the 
fixed carbon high. The sulphur contents, which are not shown 

*Mineral Resources of the United States, 1883-4, p. 10x. 


Ld 
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is low. The following analyses taken from the same article with 
the Carbon analyses shows the composition of the Rock Spring 
coal. , l 

Wateka rod a wiclnennscd aie i i aeiaai naaa | 600) 

Volatile Matter.. .,.nseesscrsresosseesarersesssoeesssesee e 9GB L 

Fixed CRrDON.s.sessseeesasersenserrssrsssserereeneesse: ser DEG 

P E E E N 

The lowness of moisture and the high fixed carbon of the 
Roek Springs coal together with its want ot tendency to slack 
may be accounted for by the presence the Leucite rocks which 
occur cutting through the surface some twenty miles northeast of 
the Springs. 

Lhe Amy Mines. Ihave never visited these mines. Anal- 
yses of the coal show it ta be fit for locomotive use only. It con- 
tains a high percentage of moisture. There is, however, coal in 
the vicinity of Hilliard station and less than a mile from the 
railroad which seems to be of better quality than the Almy coal, 
The workings, which were sunk through morainal material was 
unsecurely held and had caved in covering up the croppings. I 
was Informed, however, that the vein was 20 feet in thickness, 
A sample ot this coal was collected and an analysis made, and the 
result given in No.1) No. 2. (Mineral Resources of the United 
States 1885-4, p. 102.) is an analysis of the Almy coal: 


No, rs Nae 
AV LACED: serea a oie ese aaa te 1d.a7o 
Volatile matter...... eaaa sesser 40AT 39.905 
Fixed carbon..........cccceceesseeeceseeedanGo 44.785 


It will be seen that the Hilliard coal contains much less 
moisture than the Almy sample, while the ash and fixed carbon 
are about the same. From the looks of the pieces which I took 
for analysis and which had been lying in a heap of slack for eight 
years, I would judge that it would not slack badly but that 
the tendency would be in breaking to eheck up into blocks, the 
smaller of which would still have considerable size. 

The mines at Twin Creek, on the Oregon Short Line. are 
now closed down, and no active mining is now carried on along 
that branch of the Union Pacitic. I understand, however, that 
active and intelligent prospecting work has been inaugurated in 
Uinta county, near Twin Creek and that that locality will prob- 
ably become an important shipper of cval in the near future. 

The remaining coal fields to be deseribed belong to the coal 
areas at present but little known, and lie almost altogether north 
of the northern boundary of township 32. The Deer Creek 


- 
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mines iie on the North Platte River at the mouth of Deer Creek, 
and between that point and Fort Fetterman. Owing to the 
hight of the river I could not ford it when I was in that part of 
the Territory, and have not visited those mines, but the informa- 
tion given is authentic. The coal outcrops in a line approxi- 
mately east and west, some three-fourths of a mile from the river, 
and dips toward the river at an angle of about 8°. The North- 
western railroad runs parallel to and alongside the croppings. 
The eoal lies in two ves, the upper seven teet in thickness and 
the lower about four to fourand one-half feet thick. From spee- 
imens furnished me from the mines of the Deer Creek coal com- 
pany, I find it to be bright and clear, and unquestionably an 
excellent coal for fuel—especially tor- stove fuel. The coal was 
analyzed by myself and gave the following result: 


Water. laceccnccudesoutens RITAN 13.33 
Vol. matter...,....c..s0c005 RE A 6] 
PERCU EE A993 
ARM roreka ET EREET 4.05 5 
ae 100.09 


This analysis shows that this coal, though somewhat high in 
its percentage of water, islow in volatile matter and high in fixed 
carbon, and that aside from the water contents it compares 
favorably with the Rock Springs coal. A main slope, now over 
700 feet, has been driven on this vein ot coal, and entries have 
been started from this, and on the 17th of November last they 
began to break coul for the market. The coal was raised in the 
slope by mules, and only 150 tons per day (6,800 tons in forty- 
five days) could be taken out up to January 1. Machinery is 
being obtained for a hoisting plant now, however, and the out- 
put, for which there is now a large demand, will soon be very 
largely increased. In all probability these mines will have pro- 
duced 150,000 tons by the first of January next, and will com- 
pare favorably as producers with the mines along the line of the 
Union Pacific. 


Another company called the Wyoming Fuel Company own 
coal lands at the mouth ot Box Elder, on the Platte River, above 
Old Fort Fetterman. The coal is reported to be of similar quality 
to the Deer Creek company’s coal, and some work in the shape 
of tunnels has been run on the veins, one of the tunnels being 
over 200 feet in length. The eroppings show many veins ot 
voal which vary from one to nine feet in thickness, and the larger 
mes which have been opened up show the coal to be clean and 
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tree from slate. It is proposed to open these mines and to make 
extensive developments during the eoming year. 

Across the river from Deer Creek, near the mouth of Coat 
Creek, coal again outcrops. At this point the sandstones dip at 
an angle of from 20° to 25°. On going up Coal Creek four or 
five veins of coal may be seen outcropping in the steep bluffs 
which border the narrow valley. They are all over one foot in 
thickness. Two of them are over four feet in thickness. The 
first seam is about four feet in thickness, and another further up 
is about five feet thick, The first has a narrow streak ot fire 
vlay in it whieh renders the amount of -clear coal Jess than four 
feet. This coal looks much like the Deer Creek coal across the 
river. It is black and shiny, and shows little or no remains of 
vegetable fibre. It lies where mined, in’ great lumps, which do 
not break up into slack, and contain fewer water eracks after 
exposure than the Deer Creek coal. I cannot decide without 
further examination whether these veins are the same as those at 
Deer Creek or not. Ifthey are there must be a fault which has 
lifted up the rocks on the Coal Creek side, relatively to the Deer 
Creek mines, in a manner similar to the faulting at Carbon. 


Coal also outerops along the Platte River at Douglas, in a 
vein four feet or more in thickness. This coal is, however, infe- 
rior to the Deer Creek coal, and contains more sulphur—the 
latter seeming to be almost free from it. The Douglas coal also 
shows more woody fibre. A careful study of the coal formations 
hetween Douglas and Cottonwood Creek would probably reveal 
the relations between the Douglas and Deer Creek coals, and I 
am inclined to believe that the Deer Creek coal veins will he 
found underlying the Douglas veins. 


This describes the coal of the southern portion of the cval 
tiel with the exception of that at Shawnee, which I have not 
seen and concerning which I have no authentic information, fur- 
ther than coal has been mined there and shipped on the North- 
western for locomotive use, I think.. Continuing north the 


. Laramie sandstones are found in a belt extending all the way to 


the Montana line, a distance of over 150 miles in an air line 
Sage Creek and the streams which lie on the sides of Pine Ridge, 
all show the Laramie Rocks, and along the sides of Pine Ridge and 
high up where the guliches are deep and bare coal croppings. 
Hlere however, the Jand is much broken and folded and too 
rough and limited in area for coal mining. Further down how- 
ever, on the eastern slope of Pine mountain, coal will probably 
be found in large quantities and in veins excellently adapted for 
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the economic extraction of coal. Pine Ridge is a long anti- 
elinal fold exposing the lower cretaceous rocks towards Salt Creek, 
and in the districts between Salt Creek and the South Fork of 
Powder River. Due west to southwest the dip changes to the 
same direction and the coal measures of the Rattlesnake coal 
field come in. Along Pine Ridge I have been informed that 
coal occurs along the west side in one locality, namely on the 
head of Sherwood creek, but as a rule it is found chiefly on the 
east side. 

Near the northern terminus of Pine Ridge and about twelve 
miles south of the Powder River crossing, there is an out crop of 
coal which shows very well for a prospeet but which is not suf- 
eiently developed to show the exact‘thickness of the vein. The 
store-keeper at Powder River, who owns a claim on the cropping 
of this vein took me to it and showed itto me. There is a large 
cropping of coal and slate which rans along the base of the 
ridge, here in a direction nearly east and west, which may be 
traced for many hundred feet very easily and then it is gradually 
vorered up with the soil. A gulch cuts the croppings at one 
point and with the small amount of work that has been done 
upon it partially exposes the vein. The top rock is a yellowish 
sandstone which -overlies the slates which forms the top of the 
vein. The vein itself is very thick and the bottom is not ex- 
posed. The top shows just two feet of clean coal and then about 
one foot of ‘slate, coal again appearing beneath the latter. This 
lower seam is seen to be over three feet in thickness and how 
much thicker could not determined but there can scarcely be a 
doubt but that it is plenty thick enough to work. ‘This coal at 
the croppirgs dips to the north at an angle of from 22° to 25° 
with a strike of cast aud west. From the nature of the country 
however, it will greatly decrease in dip within a few hundred 
feet ot the croppings. This coal is shiney and black and has a 
low percentage of ash (under 5 per cent.) and seems to be very 
similar in all respects to the Deer Creek coal. Above these crop- 
pings and further up on the hill other small coal arcas, far too 
small to work, are found and with it but always occurring in the - 
sandstones there is much carbonate of iron which I do not re- 
gard as being of great economic value. Continuing northward 
over the coal field we enter the great stretch of agricultural land 
for which Johnson county is celebrated. This country and the 
belt on the west, parallel to it, is all underlaid by coal, and is only 
divided by the topography of the country into two such belts. 

From Crazy Woman Creek to the Montana line there is the 
most beautiful strip of agricultural land I bave ever seen. The 
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Big Horn Mountains from the head of Crazy Woman to Buffalo 
ron nearly due north, and from the latter point somewhat west 
of north, out of the Territory. The mountain system presents a 
first steep slope which takes its contour from the great uplift 
which has formed it. The upper part of this slope is composed 
ot thé Paleozoic sandstones and limestones, and the younger 
rocks come in successively to the Laramie Group, which closely 
approaches the foot of the mountains. On the mountain side 
the rocks dip steeply eastward, but this dip rapidly decreases, 
and the Laramie rocks are almost flat. The surface of the 
country out from the base of the mountains is gently rolling 
near the mountains, and consists for the most ‘part of flat, low 
hills, with broad, flat valleys between them. Further to the 
east the hills become more abrupt and the valleys narrower, and 
the country runs gradually into hilly country, excellent for graz- 
ing purposes but too rough for agricultural purposes in most 
places. This level belt of country next the mountains and the 
hilly country further east are the two belts referred to. They 
extend from Crazy Woman Creek to the Montana line—a dis- 
tanee of over 70 miles—one of them smooth or gently rolling, 
the other rough and hilly. At intervals of from five to fifteen 
miles both of these belts are intersected by large mountain 
streams which are often formed by a number of smaller streams 
uniting a short distance away from the mountains. These larger 
streams are Crazy Woman, Clear Creek, Piney, Big Goose, Little 
Goose, Wolf Creek and Tongue River. With these there are 
also a large number of smaller streams, like Prairie Dog, Soldier, 
and Five Mile Creeks. All these streams hold an abundance ot 
water and, the mountains holding the snow, they are the highest 
when most wanted—namely, in June and July. In the fall, 
even, they must contain much water, and there is no doubt that 
the streams aftord far more water than is required for irrigating 
purposes. The first strip of country is peculiarly adapted to 
irrigating, from the fact that the higher lands run out in long, 
slowly descending ridges from the mountains, and renders it 
possible to cover almost all of the belt with water. As a conse- 
quence there is a large farming community, and all the vegeta- 
bles and cereals of the corresponding latitude in the East—New 
York, for instanee—are raised in profusion. Over this agricul- 
tural portion of the Territory the soil is very deep, and though 
mary coal croppings are known they are frequently covered up, 
and itis only when we reach the steeper and barren hills further 
to the cast that the coal seems to be outeropping almost every- 
where. 
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Immediately about Buffalo coal is abundant, and it is mined 
for use in the town at several different points. The main out- 
crop on which this coal is obtained lies east and northeast from 
the town. Westman’s mine lies between a mile and a mile and 
a half west of Buffalo. Iere as elsewhere, the coal lies almost 
flat—so flat that no definite dip could be observed. A small 
creck, tributary to Clear Creek on the south, has cut away a 
broad, flat course with a bluff on the west side and here the coal 
is exposed, ‘The improvements consist of a shaft 75 feet deep, å 
tunnel running Into the bluff and an incline which slopes with 
an angle of 80° and consequently cuts down through the flat 
lying strata. The tunnel could not be entered on account of the 
water backed up in it, but appeared to develop coal of an inferior 
quality only. The shaft starts in the black slate which lies 
below the Jevel of the tunnel. About 20 feet down and just 
above the water which fills it there is a streak of coal showing 
which is 83 feet thick. The same streak is shown in the incline 
and isa much better coal than the tunnel streak. The incline pass- 
es down through slate and connects with the shaft along the above 
streak. It then passes down still further and cuts several smaller 
streaks and at the face where L was there was still slate and 
a streak of fire clay. It is reported that a very large streak of 
coal is developed in the shaft, and that it is very solid and clean. 
This streak is said to be fourteen feet in thickness, with only one 
break at a point eight teet from the top where there is a streak 
of fire clay about five inehes in thickness. The incline, on 
which they were working last May is intended to cut the vein of 
coal jast mentioned. All of these workings together with a few 
pits sunk in the immediate neighborhood develop the fact that 
all the coal at this point belongs to one very large coal bank and 
that the aggregate thickness of the coal and slate together is 
over 100 feet. 

The Foote mine lies about two and a half miles north 
trom Buffalo, across Rock Creek. It has been worked for several 
years, and during the year 1886-7 about 3,600 tons of coal were 
shipped from it. There is scarcely a question that this mine 
is upon the same coal bank with the Westman property. 

Three seams of coal are known to exist. They are separated 
from each other by slate, and a little sandstone and fire clay. 
Two of these seams have been worked. Tho upper vein is about 
itty feet above the gulch bottom. The hill side does not here 
slope very steeply, and the vein has been stripped at places and 
afew thousand tons of coal mined. At present this seam is on 
fire and is not being worked. The seam upon which the most 
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work has been done and from which the most coal has been 
taken, outcrops along the bottom of the gulch already men- 
tioned. A tunnel which quickly branches into a number of 
drifts has been made from the croppings. From the several 
dritts a number of rooms have been made which now all unite 
with each other, forming a large chamber with no pillars to sup- 
port the roof. Notwithstanding the fact that this large space is 
but poorly timbered, it has not caved or even begun to creep, 
showing that the ground stands excellently. i 

The coal in both seams is about five feet thick. Every piece 
of it shows the_original grain of wood. It breaks up in large 
rectangular blocks and trequently splits parallel to the grain. 
On exposure to the air it looses moisture and surface cracks 
appear abundantly, but it does not appear to break up into fine 
slack as coal with a like amount of moisture, but without the 
woody structure, usually does. The coal burns with a smoky 
flame and produces a good heat, and is highly satisfactory for all 
the purposes for which it is used. Although the moisture is 
high the ash is low, and this coal will unquestionably ve used 
for steam making purposes when the demand for such fuel 
arises. Coal is also mined at one or two other points about 
Buffalo, but these localities were not visited. 

To sum up, I think that all the ground to the east of Buffalo 
is underlaid with coal, and that there is coal beneath the town 
itself. These seams, as shown at various points, are from five to 
six feet or more in thickness. It is to be regretted that no 
analyses of these coals can be given at this time, but it was found 
impossible to do so on account of pressure of time. 

Between Clear Creek and the Powder River many other 
veins of coal occur, some of them answering the description ot 
the Buffalo coals and others showing but feeble signs of the 
woody structure so characteristic of the former. Such a vein 
outcrops on the eastern bank of Powder River above the mouth 
of Clear Creek. Although brighter looking than the coal near 
Buffalo, it is not sure that itis better for steam making or do- 
mestic use. 

Besides the localities mentioned, coal is known to occur at 
almost innumerable points over eastern Jobnson and northern 
Crook counties, and that there is a large number of separate 
coal banks over this-area. The Laramie Group, which, covers 
the entire area, is very thick. It lies flat, or nearly so, seldom 
dipping more than 5° to the southwest. The total thickness of 
the coal bearing rocks, as exposed from Buffalo to the mouth of 
Clear Creek, cannot be tess than 1,500 feet, and as already de 
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scribed, this thickness of rock shows many workable seams of 
coal, besides almost innumerable seams of Jess than three feet in 
thickness. The numerous workable veins in conjunction with 
the great coal area of northeastern Wyoming, show that the 
coal’ in this portion of Wyoming is practically inexhaustible, 
even if the whole world were using it. 

THE COAL FIELDS NORTH OF THE RATTLESNAKE MOUNTAINS. 

This area, as already estimated, probably covers over 8,000 
square miles. The coal occurs all along the southern edge of 
the belt outcropping plainly in many instances, exposed only by 
the black soil brought up by the prairie dogs in others, and 
again completely covered with a heavy drift or with Ter- 
tiary deposits. At different points along the outcrop it has 
been opened up by short inclines dnd coal has been taken out 
and used for fuel at ranches or where wells have been drilled for 
oil. Near Lander several claims have been taken up ‘and mines 
opened upon them. In all about six openings have been made 
in this area, and from’ only two, have more than a hundred tons 
of coal been taken. 

In going from the “ Goose Egg” Ranch at the mouth ot 
Poison Spider Creek to Rattlesnake Mountain, the coal bearing 
rocks are first struck at the western edge of T. 38 N. R. 83 
W. ‘They here stand almost vertically, the dip being to the 
southwest. Although no work has been done here the presence 
of the coal is plainly shown by the burrows of small animals. 
To the southeast where the old Mormon Trail” crosses this 
outerop the same conditions are present. Upon passing beyond 
this line of outcrop and going further west the Laramie rocks 
disappear beneath Tertiary deposits, and it is only at the western 
portion of T. 33 N., R. 86 W. that they again occupy the sur- 
face, now dipping northeast and showing one or two narrow 
streaks of coal. From this point the Laramie rocks may be 
traced westward all the way to the Little Popoagie River, with 
only a few breaks when Tertiary rocks cover up the croppings 
for short distances. At points where [ have been on the northern 
side of this coal area the Tertiary rocks cover the croppings of 
the entire Mesozoic series of rocks and abut against the Carbon- 
iferous sandstones of the Owl Creek Mountains. Consequently 
it is only inferred that the coal bearing rock cease somewhere 
north of the channel of the Badwater. 

The easternmost opening on the Rattlesnake coal area is on 
the line between sections 27 and 28, T. 38 N., R. 86 W. 
The tunnel, which runs 5. 80° E. follows the strike of the vein. 
The dip, which is here about 20° is consequently N. 10° E. The 
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coal is a lignite somewhat woody in structure and breaks into 
angular blocks which do not dry to slack, but on which weather 
cracks appear. Theseam on which the tunnel is run is fully six 
feet in thickness of clear coal. Besides this there are several 
other seams of coal alternating with sandstones and shales, 
Starting from below the-largér seam the following is the 
sequence of strata for the-first 50 feet or more. 

1. Coal—two feet. 

2. Fire clay—four to five inches. 

3. Coal—six feet. 

4. Shale—four feet. : 
5. Coal—three feet and one-half. 
§. Sandstone—twenty fect. 
7. Shale and fire clay—tive fect. 
8. Coal—tive feet. 
u. Shale—two feet. a 

10. Sandstone—indetinite thickness. 

The coal seam marked No. 8, resembles the larger in quality 
and appearance. The following is an analysis of a sample of 
this eval taken from the six foot vein: 

E Basten hewitt JED 
Volatile niatter, 5. .c.csscevaciscacessevns SOTO 
Fixed carbon d5icccs00. sseveveecuessgiees ABR N 


Ash ee. G ae) 
A SawPeseaetr este zragqesseetesaeserzese avetoereteasse De ates 


100.00 

Below the above group of coal seams these are a number ot 
smaller or impure seams, seldom or never exceeding one foot, or 
at most, two feet in thiekness. 

There are also coal-seams outeropping in sections I4 and 
25, T. 34 N., R. 88 W., and some work has been done upon the 
coal. The largest vein was-epened to supply fuel for boilers 
used in drilling for oil at a point two miles or more to the south. 
The chief vein, which has sandstone both above and below it, is 
very similar to the coal last described. The seam shows twelve 
feet of solid coal. It has a dip of 30°, N. 25° E. The sandstone 
above it shows the same dip for a distance of at least two miles 
to the north. Below the large seam there is another less than # 
quarter of a mile distant which is about six feet thick, but which 
is less pure, and in which there is a streak of fire clay about three 
inches in thickness two feetfrom the top of the vein. Between 


these two large seams there are several very thin, impure seams . 


of eon. A third seam was reported to me but was not visited, 
A sample given me gave the following analysis: 
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WALOTS cas bcc alvia snae a RDE 
Volatile matter........cccccccnsccecceesss SOUL 
Fixed carbon.....ccsccsccccestneceereeese £480 
SD icici E E A AE E oii 


g 100.00 

I regret that the sample from tbe largest vein, which was to 
be forwarded for analysis, did not arrive, as I regard this coal as 
the best in the eastern portion of the field. 

The Lander coal 1s obtained from the Laramie Beds, about 
seven miles east from the town, near.the mouth of the Little 
Popoagie River. The coal occurs in a seam seven feet in thick- 
ness, and appears to be ofa good quality. It is black and shiny 
and does not appear to, slack. It burns finely and freely in a 
stove. The sample given me for analysis had some slate in it, 
aud does not fairly represent the coal, which is aetually low in 
ash. The analysis, however, shows, comparatively speaking, 


x low percentage of water and a high percentage of fixed carbon. | 


The result was as follows: 

WW hee actu wes Uoaptens naar ataa cA) ee 
Volatile matter........ccccsccccseseessees 85.83 
Fixed ecarbon......ccscccssssvesseacseeeess $469 
PAE cha insiskoccan n an aa ana a Lo ee 


: 100.00 

There can be but little doub: that a fair sample of this 
coal would yield less than five per cent of ash. 

Such is a brief description of a few of the localities from 
which coal is taken for use as fuel. The analyses represent, as 
far as possible, average samples. and the localities described have 
been selected without regard to quality, but from every point 
which has been visited where coal is mined. . 

I wish to again emphasize the fact that in all these localities 
the coal has been developed merely because it is convenient to 
consumption, and not because it was, after careful seareh, inde- 
pendent of locality and regarding only quality, found to be the 
hest of any occurring in Wyoming. As it is, the coal is in many 
vases of superior quality; but, notwithstanding, it is believed 
that far better coals will be found. In fact, such coals are now 
being reported. From veins near Rawlins, analyses show the 
samples to rival the Rock Springs coal, while samples from 
Crook county give superior results. Several analyses made some 
time after the body of this repart was written show the nature of 
these coals. I give two analyses. The first is from the Dillon 
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mine at Rawlins, the second from Crook county. The latter 
sample swells in the crucible and forms a light and hard coke. 
No. 


I No. 2 
Water...... geen Fee TOR pene ey TAT 5.25 
Volatile matter......... ..cccceensseces 36.05 41.70 
Fixed carbon .....c.cccceccececccecccens 51.66 44.98 
Pr Sy csGeree stress sa deveayswest dade onted 4.82 8.07 


100.00 : 

So little indeed have the Wyoming coal fields been devel- 
oped that it is difficult to describe them with any fairness. In 
the coming season it is expected that very important develop- 
er will be made along the line of the newly surveyed rail- 
roads. : 


CHAPTER II. 


THE PETROLEUM FIELDS OF WYOMING. 

In the report of the Territorial Geologist potaea in 
1886, Samuel Aughey, Ph. D.,.gives a large portion of Is space 
to the oil fields and to a description of the springs. He there 
describes fully the oil phenomena observed at the springs, the 
nature and quality of the oil and the amount of it escaping, and 
in many cases the geology of the country about the springs. As 
a consequence it is deemed useless to repeat such descriptions 
in this report, and only new facts will be stated together 
with ouly the repititions necessary to give the reader a proper | 
understanding of the subject. 

HISTORICAL. 

The occurrence of petroleum in Wyoming has been known 
for nearly a quarter of a century, and twenty years have 
elapsed since it was first collected, in a small way it is true, and 
sold on the market. According to Prof. Aughey, oil was first 
discovered in 1864 at a point on Little Wind River, evidently at 
the oil spring just below Fort Washakie. But it seems probable 
- that the spring at Oil Mountain in Township 33 N: R., 82 W. 
was discovered several years before this, and as early as 18h8, 
Seminole collected the oil and sold it for axle grease to the 
immigrants who passed over the old Mormon Trail which crosses 
the Poison Spider a few miles from the Spring. Ido not know 
the date of discovery of the oil spring, near the mouth of 
Sulphur Creek in Uinta county, but in 1867 the oil was collected 
at this point and sold by Judge C. M. White who owned the 
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spring, and who had pits dug and the oil collected during the 
years 1867-8-9. In 1868 Mr. J. G. Fiero dug a shaft fifty feet in 
depth and collected the oil which seeped into it at the point now 
known as the Carter Oil Wells, located between nine and ten 
miles from the former springs and he collected oil for two years. 
The oil from both these places had a gravity of about 28° Baume, 
and were alike in changing from an olive to a black color on ex- 
posure to the air. But little “hardened oil” is to be seen on 
Sulphur Creek, however, while at the Carter Wells there is a 
bed of it, of small area but several feet in thickness. This oil 
was sold for lubricating purposes to the Union Pacific Railway, 
then in course of construction, to the contractors at work on the 
grade and to various coal mines including the Carbon mines. In 
all, over $5,000 worth was sold at prices ranging from forty cents 
to one dollar a gallon. 

These early discoveries excited but little attention, however, 
and no active prospecting for oil was prosecuted systematically 
for years. But as the Territory was gradually opened up for 
settlement and became better known, many new oil springs were 
discovered and, at first regarded only as curiosities, re- 
mained unclaimed. At last, when the springs were recognized 
as indicators of reserypirs of oil stored in the rocks below, people 
began to take up the land around them and an active and intel- 
ligent search for other springs and oil indictions was inaugurated. 
As a result many new localities were found where there were 
springs and croppings of rock showing the presence of oil in 
them. Thousands of locations (I speak advisedly) have since 
been made on what was considered land apt to produce petro- 
leum and now there are oil claims located in àll or nearly all of 
the eight counties of the Territory. Owing to the fact that all 

„or nearly all of these locations are located at great distances 
from the railroads very little actual development has been done 
in the way of boring for oil, but notwithstanding three wells, 
all sunk near one spring, have proved productive and, more than 
this, would be considered good flowing wells in any oil district. 
Besides these wells some sixteen or eighteen others have been 
started at other points, namely, seven in Uinta county, one on 
Powder River, four along the northern foothills of the Rattle- 
snake Mountains and a number in Crook county. Most of 
these wells, excepting the Crook county wells with which I am 
not familiar, have proved unproductive and for the excellent 
reason that they have never reached the main oil bearing 
stratum for which they were started when the drilling was begun. 
-As a consequence they cannot be regarded as of value one way 
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or the other on the question of the power of the rocks beneath 
to yield petroleum. During the present season three more wells 
have to my knowledge, been started, one at Twin Creek, near 
the Oregon Short Line, one at the head of South Fork of Powder 

tiver and the third about three and a half miles northwest of 
the Goose Egg Ranch on the Platte River. These wells will be 
duly described further on. 

DISTRIBUTION OF THE OIL DISTRICTS. 

I know of no oil springs, thus far, developed in either Al- 
bany, Laramie or Sweetwater counties, but in all the other coun- 
ties of the Territory oil is known to exist. It is found in Cinta 
within ten to fitteen miles of Evanston, as already mentioned, 
and also at frequent springs on and about Twin Creek, on the 
Oregon Short Line. I have understood that there are oil indi- 
vations in the Eocene rocks along the Union Pacific Railway in 
Sweetwater county. In Carbon county there are many springs 
along the base of the north side of the Rattlesnake Mountains, 
and in the extreme northern part of the county, on Salt Creek 
nnd Powder River. In Fremont county the most promising field 
lies between the Rattlesnake Mountains and the Big Wind River 
along aline drawn through the Shoshone Oil Wells, and through 
points about three miles east of Lander and Washakie. Prom- 
ising oil prospects also oecur along the base of the Rattlesnake 
Mountains, and adjoining the fields similarly situated in Carbon 
county. Ialso understand that there are oil springs, at present 
but little known, that Jie on the Stinking Water, or near it. In 
Johnson county oil is known to occur on the Nowood River, 
opposite the mouth of Paint Rock Greek; and also, I believe, at 
a point along the southeastern foothills of the Big Horn Moun- 
tains. In Crook county oil occurs over quite a large area near 
the ventral portion of the county. The most prominent locali-, 
ties are on the Belle Fourche River, or near it, and thirty to 
thirty-five miles west of Sundance. There are also a number of 
springs at other points, both north and south of the above 
localities. 

DESCHIPTION OF SOME OF THE OIL DISTRICTS—THE RATTLESNAKE 
DICTRICT. 

I include under this title all the territory which contains the 
oil springs, and croppings of rock showing oil from Beaver 
Spring, in T. 33 N., R. 94 W. on the west, to Oil Mountain and 
the spring at its base in T. 33 N., R. 82 W. In other words, I 
ineiude all that belt of ground extending from the Beaver oil 
springs to the North Platte River at the mouth of Poison Spider 
Creek. In doing this I separate from the great belt, described 
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. by Professor Aughey in his last report, the western portion in 
the vicinity ot the Shoshone Wells and Fort Washakie. The 
reasons for such a division will appear later. In this description 
I shall avoid as much as possible a repetition of the matter con- 
tained in the report referred to, and those wishing a detailed 
description of each of the various springs are referred to that 
report. 

GENERAL GEOLOGY OF THE RATTLESNAKE DISTRICT. 

The thickness of most of the rocks of the various ages, as 
exposed on the north side of the Rattlesnake Range is given in 
the last chapter, together with their nature and more prominent 
vharacteristics. Notwithstanding, it ‘is thought pest to give a 
very short description of them in this chapter, as it will render 
the subject more intelligible. 

The summit bf the Rattlesnake Mountains is either granite 
or Tertiary rock. There are none of the intermediate strata, and 
on the south side of the range nothing but such granite and 
Tertiary roeks occur. It is ouly upon the north side of the range 
that the conformable strata from the Silurian to the top of the 
Cretaceous are found. The Silurian rocks lie directly upon the 
granite upon this side. They consist of coarse sandstones and 
do not aggregate more than 200 feet in thickness. Near the 
base they usually consist of a fine conglomerate strangely unal- 
tered. The finer rock, higher up, is often altered to a hard, 
dense quartzite. In other cases it remains unchanged as a soft 
sandstone. 

The limestone whieh lies upon the Silurian sandstones is 
pure and is from white to. gray in color. Usually it is quite mas- 
sive and heavily bedded. Frequently it shows fossils charact- 
eristic of the Lower Carboniferous to which age they are referred. 
A. body of sandstone, also of the Carboniferous Age, overlies this 
limestone. This sandstone is likewise about 200 feet thick. It is 
a gray, coarse-grained rock usually very firm but with occasional 
strata of soft sandstone in it. Overlying the sandstone and com- 
pleting the carboniferous series there is a thin stratum of lime- 
stone which contains numerous flint concretions. No fossils were 
found in this limestone. In thickness it varies hetween the 
limits of twenty-five and forty feet. The Triassic and Jur- 
assie rocks which overlie the above described Paleozoié rocks 
have an aggregate thickness of about 1,500 feet. The Tri- 
assie rocks consist, almost entirely, of deep red, more or less 
coarse-grained sandstones with several strata, usually not more 
than twenty feet in thickness, of impure magnesian limestones. 
The Jurassic rocks are lighter in color, and although they contain 
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a number of finely bedded deep red sandstones they consist, for 
the most part, of very pure white sandstones and of some impure 
limestone similar to that occurring in the Triassic. Gypsum in 
comparatively small deposits occurs in both formations, butichiefly 
near the top of the Triassic. 

All of these rocks are well defined and exposed along the 
base of the Rattlesnake Mountains and outcrop, one after the 
other on the side of the range. They are cut by innumerable 
streams and gulches and are exposed from the top to the bottom. 
In this district however no oil springs or indications of oil have 
been found in them from the top of the Jurassic to the bottom 
of the Silurian. This statement is made after a careful personal 
inspection of the ground and atter inquiry among all who are 
familiar with the district. 

We now come to the Cretaceous series of rocks which extend 
from near the base of the Rattlesnake Mountains far to the north 
and follow it in general trend. It is from these rocks that all the 
oil spings of the district flow and every one of the various 
groups of the Cretaceous have oil springs or contain strata whose 
eroppings are saturated with oil. 

The Dakota Group forms the bottom of the Cretaceous 
series. It is by far the most promising rock, as far as yielding 
oil is concerned. Along Rattlesnake Mountain it is at least 500 
feet thick, and consists of conglomerates and some coarse, porous 
sandstones. At the exposures in the vicinity of Oil Mountain 
the conglomerate is fine, and there is more sandstone in propor- 
tion, and the thickness of the entire group is less than 280 feet. 
The Benton Shales and other members of the Colorado Group 
lie upon the Dakota, and have a total thickness of nearly, or 
quite, 1,000 feet.. They consist chiefly of shales, for the most 
part argillaceous shales; near the top they are more or less cal- 
eareous, As faras observed no limestones occur. Strata; of sand- 
stone usually coarse grained, occur with these shales. They are 
twenty feet or more in thickness, but usually less. They are 
coarse grained and porous, and frequently contain more or less 
oil at the croppings. 

The Fox Hill and Laramie Groups of the Cretaceous merge 
into one another, and I have been unable to locate the boundary 
between them. Suilice to say, that taken together they consist 
of strata of sandstones more or less argillaveous near the top, and 
and strata of sandstone and sandy shales near the bottom, and 
in aggregate thickness they are certainly over 6,000 feet. Both 
the Fox Hill and Laramie rocks show sandstone stained or sat- 
urated with oil. With these few remarks on the general char- 
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acter of the rocks the reader will be able to follow me. The 
concluding chapter deals more fully with tħis subject. 

The most prominent mountain in the Rattlesnake Range, 
Garfield Peak, stands on the extreme northern side of the moun- . 
tains, its summit being in section 4, T. 32. N., R. 87 W. The 
descent on the southern side is gradual, though rough and 
broken, while to the north it is.very steep, often precipitous. 
From the northwest side of Garfield Peak a long, Hat-topped 
mountain. called Rattlesnake Mountain, runs out with an almost 
level top to a point about eight miles distant, and in section 6, 
T. 33, R. 88, it descends a few hundred feet to a low, rolling 
divide, running northward to the Big Horn Mountains, and sep- 
arating the waters of the Wind and Powder Rivers. East of 
Garfield Peak thp, mountains spread out into a broad plateau, so 
that it is difficult to distinguish the true axis of the range, but 
actually it runs in a southeasterly direction across the heads of 
Horse and Fish Creeks to the point where it is cut by the 
Platte River. To the west of- Garfield Peak the divide be- 
tween the Sweetwater and Wind River observes a more rugged 
character, and is marked by a series of rugged granite hills 
which rise above the Tertiary deposits which here lie even upon 
the top of the divide.~ This divide leaves the long, flat-topped 
Rattlesnake Mountain to the north, and passing near the centre 
of T. 33 N., R. 87 W., it extends in a generally western direc- 
tion to the Wind River Mountains. ` 

At the end of Rattlesnake Mountain at the N. W. corner, 
T. 33, R. 88, where the mountain has descended to a low divide 
the deep red Triassic strata outcrop with a strike almost due east 
and west and with a dip to the north of about 30°. Toward the 
east the strike changes rapidily and in less than half a mile it is 
nearly southeast. Oni following the outcrop, it is seen to take 
this general direction’all the way along the sides of Rattlesnake 
Mountain and Garfield Peak, to the center of the north line of 
T. 82, R. 87 and from thence onward with only a short break, 
where it is covered up by Tertiary rocks, it maintains the same 
general courses across the head ot Horse Creek, until it again 
finally disappears under the heavy Tertiary deposits near the 
southeast corner of T. 32, R. 86. From the end of Rattlesnake, 
Mountain west, on the other hand, the strike of the Triassiv strata 
changes to the southwest and follows the other side of the 
Mountain (the northwest side) until it comes near the main 
divide and here it swings with a broad bend to the west again 
and continues towards the Continental Divide. The rocks 
younger than the Triassic, including the whole of the Jurassic 
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and the Cretaceous are found in the order of their succession ont 
cropping, one atter the other, as the hill is descended ail dip- 
ping away trom it, and all following the same general cvurse of 
strike with the same variations as the Triassic sandstones already 
deseribed. So also do the rovks older than the Triassie but 
these, instead of passing areund the end of Rattlesnake moun- 
tala, pass over the end of it in a fold and from the end dip to the 
northeast and northwest, corresponding with the slape on the 
three sides of the mountiin, 

We now leave the Rattlesnake Mountains entirely and go to 
Oi] Mountain and the country in the vicinity of the mouth ot 
Poison Spider Creek. At the western end of Caspar Mountain 
opposite the mouth of the latter stream, the Triassic sandstone 
may be seen overlying the white Carboniferous reeks. This 
eontact rapidly deseends the mountain to the valley of the Platte 
River. On the north side a hill again rises, here an anticlinal 
fold running in a northwesterly direction (N. 60° Wa The top 
of this antielinal is not fevel, but dips at an angle of 6° to &* to 
the northwest. Henee, near the Platte, its crest is composed of 
red sandstones, 2 mile farther northwest of Jarassie rock and 
then successively the Dakota conglomerates and Bentot Shales 
form the erest. Upon the northeast side of this antielinal the 
rocks all dip gently away trom the crest into the valley of Caspar 
- Creek while on the southwestern side they dip very abruptly «at 
an angle of from 65° to TO`) toward the valley of the Poison 
Spider. In the latter valley the dip decreases,and the strata 
gradually approached a horiz mtal position; then take the reverse 
dip aud assume the form of a somewhat similar anticlinal which 
forms an abrupt rough hili shaped in general outline like a loat 
of bread. This hill, whieh is called Oil Mountain, is but a few 
miles long. Tt Hes chietly in the southeastern quarter of T. 33, 
R. 82, The top of that mountain, the crest of the antliclinal, 
exposes the Jurassic rocks with the fine conglomerate of the 
Dakota encireling it. Both to the northwest and southeast the 
crest of the anticlinal dips below a level line, and is then ocen- 
pied by the Dakota, Colorado and Fox Hill successively, Several 
miles to the southeast the anticlinal seems to change to a fault 
which throws the Triassic on the southwest side into a bluff far 
above the Fox Hill on the opposite side of the fault line. I say 
what appears to be a fault because I have never been directly at 
the Triassic bluff in question and the parallax observed of rock 
which appears to be directly against red sandstone from one 
point of view and far from it from others leads to the suggestion 
that on close examination this may prove to be no fault but only 
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an anticlinal. This fault then, if fault it be, extends towards 
the mountain and is upon the same .axis of uplift, but does not 
reach it as a fault but as an anticlinal fold. 

From the Oil Mountain Anticlinal the rocks dip regularly to 
the southwest and in this direction we pass over the Benton 
Shales, Fox Hill and Laramie Cretaceous in their order of suc- 
cession and finally come to the Tertiary rocks which cover them 
from view. Taking a due west course from Oil Mountain we 
pass over the same rocks, all dipping to the southwest till we 
reach the Tertiary rocks below the “F. L.” Ranch and, continu- 
ing up the Poison Spider in the same westerly direction, we 
finally pass out of the flat Tertiary rocks and strike the Laramie 
sandstones now dipping to the northeast instead of the southwest 
as on the Oil Mountain side. Continuing across T. 33, R. 88, 
where we first strike the Laramie with its northwest dip we again 
come to the Fox Hill and Benton Cretaceous and to the Triassic 
red sandstone flanking Garfield Peak as already described. 

From the southwestern corner of T. 34, R. 88 due north to 
the Owl Creek Mountains the section would be similar, namely: 
the Cretaceous rocks dipping to the north from the Rattlesnake, to 
the south from the Owl Creek Mountains, but here these rocks 
are inuech more heavily covered with Tertiary rocks and the struc- 
ture 1s not so easily seen. 

This description will develop the fact that the area north of 
the Rattlesnake Mountains is a great synelinal. From Beaver 
Creek (about T. 32, R. 95) to the point of Rattlesnake Mountain 
(T. 54, R. 8S) this great sviclinal runs nearly east and west, but 
at the latter point it veers towards the southwest and passes in 
the direction of the Platte River, which it probably crosses be- 
tween the mouth of the Poison Spider andithe mouth of the 
Sweetwater River. Also it will be seen tliat the uplift forming 
the Rattlesnake Mountains forms the southern side of this syn- 
clinival and as far as could be inferred, the Owl Creek Moun- 
tains, Pine Mountain and Oil Mountain form the northern and 
northwestern limits. Iam aware that it is difficult to follow this 
long and technical description without a map but the map could 
not be prepared. The importance of the structure of the forma- 
tion will become apparent when we arrive at the discussion ot 
the depths required at various points for wells which are required 
to penetrate a piven oil bearing stratum and this deseription, 
Written especially for those directly interested in these important 
oil fields may be easily understood by referring to a map of the 
Territory and by re-reading if necessary. | 

The district will now be divided into five areas and a short 
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description of each will be given. They will be named as fol- 
lows: The Oil Mountain, Arago, Rattlesnake, Dutton and 
Beaver areas. Such a division is necessary on account of the 
size of the district under discussion and although it is somewhat 
arbitrary and artificial, yet each area will be found to have some 
pecularities, 

THE OIL MOUNTAIN AREA. 

The structure of Oil Mountain and vicinity has been already 
generally described. It will be remembered that on top of Oil 
Mountain there is asmall area of Jurassic rocks surrounded by a 
ring of the Dakota conglomerates. The top of the anticlina} 
dips both to the northwest and southeast from this point, at an 
angle not exceeding 15°, and to the northwest not more than 5°. 
In this direction the gently dipping Dakota is gradually covered 
with a thin covering of the Benton Shales before the foot of the 
mountain is reached. Here in section 23, T. 33, R. 82, the vil 
spring which lies in this field is located. The surface of the 
ground consists of the soil arising from the decomposition of-the 
Benton Shales, and the latter lie below it. - At a depth of fifteen 
to twenty feet shafts sunk at this point have reached the Dakota, 
and the oil was found coming from the latter into the shaft. 
These shafts have now caved in,and the mud and dried oil has 
largely stopped the flow of oil. The oil that does rise is olive 
green in color, and has a gravity of 313° to 32° Baume. (Annual 
Report of the Territorial Geologist, 1886, p. 71.) On exposure 
to the air for any length of time it changes to a black color. 
There is always a coating of oil half an inch thick over the water 
in one of the shafts, and the soil all about the shaft is saturated 
with oil. - 

That the oil comes from Dakota rock at this point there is 
no question, and according to the last report of the Territorial 
Geologist there are also other places where strata of Fox Hill 
sandstone are stained with oil. The Jura-Trias show no oil what- 
ever, consequently in sinking there is a possibility of striking oil 
above the Dakota, but the latter certainly offers the best chances, 
und in drilling the estimates would have to be made for striking 
that rock. The following observations are made on the depth 
of the Dakota at various points in this area. 

We have seen that the Dakota dips very steeply from the 
top of the Oil Mountain anticlinal to the southwest and north- 
east, and that from the anticlinal across the valley of the Poison 
Spider it dips steeply to the southwest. Descending these hills, 


on either side of the valley, we pass from the Dakota over the | 


Colorado rocks to the bottom of the Fox Lfill sandstones, which 
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are the last rocks visible at the foot of either hill, the dip in both 
cases being from 65° to 75° from the horizontal. The valley 
bottom proper, which is nearly or quite six miles in width, is 
eovered with a thick soil, and all the rocks occurring above the 
bottom of the Fox Hill are covered up. It is probable that the 
steep dip of the hill side rapidly flattens, however, and that the 
rock at the centre of the valley lies flat and does not run higher 
than the bottom of the Laramie. If this is the case, the depth 
from the surface at which the Dakota would be struck would 
be over 2,000 feet. 

At the southeast end of Oil Mountain the top of the Oil 
Mountain Anticlinal passes southeast toward the mouth of the 
Platte Canon and along this line, and also along a similar line 
beyond the other end of the mountain, the Dakota lies nearer 
the surface than at any other points in the area. Thus, where 
the old Mormon Trail crosses this line about one mile from the 
base of the mountain, the depth of the Dakota beneath the 
surface cannot be more than 1,200 feet, and northwest of the 
mountain at & similar distance it would probably be less, 

In my opinion the strips of ground along these two lines are 
the most favorably located of any in the Oil Mountain area. On 
the southwest side of Oil Mountain the rocks all dip steeply to 
the southwest, and the Dakota rapidly gains depth below the 
surface, and I am of the opinion that a well located one mile 
trom the.base of the mountain on this side would have to 
sink considerably over 38,000 feet. If, however, this por- 
tion is broken by a series of faults passing northwest and south- 
east the depth is over estimated, but there is little evidence, as 
yet, that any such condition exists. In the Poison Spider valley, 
trom where the road crosses the creek below the “F. L.” Ranch 
to within two miles of Aggers’ Ranch, the surface is covered with 
a heavy deposit of Tertiary rock which overlies the Laramie, and 
here. in the centre of the great synclinal, the depth to the Dakota 
rocks beneath the surface must closely approach 8,000 fect. 

THE ARAGO AREA, 

This area includes all of Township 32 N., Range 86 W., and 
the sections adjoining it. Besides a number of croppings of oil 
saturated rock, there are two springs in sections seven and 
twenty-two respectively. In section seven the spring comes 
trom the face of the Dakota reef near the western side of the 
section, and a shaft sunk back of the reef cuts a stratum of sand- 
stone from which the oil—very thick and black, and so heavy 
that it sinks in water—gradually oozes. This oil is so thick that 
it will not pour. In section 22 the oil is thinner, and much re- 
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sembles the Rattlesnake oils. The output, however, is smaller, 
and the oil does not collect about the spring, so that a sample 
could not be collected. The oil from both springs is black and 
has a sweetish taste. Besides these two springs there are a 
numoer of places where the Dakota shows oil’saturated rocks, 
and in one place there is a large amount of Tertiary rock which 
cover the Dakota, that contains much oil. 

The Jurassic and ‘Triassic rocks in this area pass through 
sections 18 arid 25, and those lying between in T., 32 N., R. 86 
W. The Dakota follows a belt one-quarter of a mile or less in 
width, and outerops in sections 7, 8, 16, 17, 18, 21, 22, 26, 27, 
35 and 38, but in many places it is entirely covered with Tertiary 
roeks. 

At the spring in section 26 the Tertiary covers all rock 
younger than the Dakota except the Benton Shales, the latter 
outeropping for less than halta mile, and showing a dip of about 
25°, But at the spring in section 7 there is no Tertiary to the 


northeast. The soil, however, covers it up completely most’of ' 


the time, so that it is dithteult to find the various Cretaceous rocks 
cropping until the coal veins are reached. 

Two years ago the Colorado and Wyoming Land and Oil 
company started a well on section four, and the following data 
were given me as to the rocks passed through by Mr. George L. 
Aggers, of Douglas, who is interested in the property and man- 
ages the affairs of the company. 

RECORD OF THE WELL AT THE HEAD OF POISON SPIDER. 


Depth cf Stratum. Kind of Rosk Thickness of Stratum, 
0— 10 feet.............. Clay. sssceevecss 10 tect 
TO 15 esse sasies Boulders....... uo s 


16200" clase DINO iso eae 
280—265 E ............ sandstone... 5% 
205—325 “t losseseacencs Slate acvecauusees OO * 


825—400 8 cea ccc ecu nee Sandstone...... 75 © 
400—500 ce cecseccseeesBIQtG cecccseeseeek OD “7 
500—630 “ ..............Sandstone...... 130 “ 
830—700 bec pesecwcane Slate... TO O84 


TOO— TOS “ ............Sandstone...... 5 S 
TO5-1130 Bate ABD S 
l At a depth of 1,130 feet work was stopped still iu the slate 
which was, not pierced. I was told by the same gentleman that 
the 130 foot sandstone first struck at a depth of 500 feet, carried 
much oil and that oil came up with the water but that it was 
cased off without testing. Also it was judged, from the angle 


of shear with the layers in the small pieces of slate brought up 
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by the sand pump, that, at a depth of 1,000 feet and over, the 
rock lay*almost ‘horizontally. 

There can be scarcely a question that the last 500 feet 
of the well is in rock belonging to the Colorado group and it is 
believed that if this well were carried down 500 feet further it 
would reach the top of the Dakota. From the drilling it is 
believed that the rock decreases in dip between the oil spring and 
the well and that a well sunk within a mile and:a half of the 
outcrop of the Dakota would reach that rock at a depth of less 
than 2,000 feet. 

THE RATTLESNAKE AREA. 

In this area all the numerous oil springs occurring along 
the Rattlesnake Mountain at the heads of Caspar Creek and the 
South Fork of Powder River are included. The Silurian rocks 
outcrop at or near the top of the mountain and the Dakota, near 
the base, with the rest of the Cretaceous rocks extend farto the 
north. In consequence of the varying hardness of the various 
strata and their parallelism to the axis of the mountain, the 
topography of the mountain slope is peculiar. The hard strata 
withstand the erosive agencies and protect the softer strata under 
them while the softer strata where unprotected are more rapidly 
worn away. As a result the lower portion of Rattlesnake 
Mountain consists of a series of alternate reefs and troughs and 
in climbing up it from along any line not followed by a stream 
you pass successively up a series of long steep hills and down a 
series of hills shorter and almost precipitous. The bottom 
of the Fox Hill, the top of Benton Shales, and the Dakota all 
form these reefs. In the Jura-Trias series there are a number of 
them, the latter being usually capped by the impure strata of 
magnesian limestone, In five or six places the small streams 
forming the Caspar and Powder cut almost straight down 
through these reefs,in channels with steep high sides. The 
majority of the oil springs came from the Dakota rocks along 
the channels thus cut through them or near the streams from the 
tops of the Dakota in the troughs that have been scored out of 
the soft shales that formerly overlaid them. The more import- 
ant of these springs, which generally occur in groups of from 
three to more than half a dozen, come from the Dakota on 
Graff, Wallace, Rogers and Lovett Creeks. Besides the present 
active springs there are also many other points where the Dakota 
shows much oil saturated rock and quantities of ‘ hardened ” 
oil. There are two other springs flowing small quantities of oil 
from the bottom of the Fox Hills and the Colorado rocks. The 
Fox Hill and the bottom of the Laramie all show oil indications 
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' in many places in the shape of sandstone impregnated with oil. 

The Wallace, Graff and Rogers Creel springs he respect- 
ively in Sections 29,19 and 20,and 18,in T. 83 N., R. 87 W. 
The two Fox Hill springs lie in Sections 33 and 84 of the same 
Township, and the many other croppings of oil rock I have not 
carefully located. i 

From this description it will be seen that the whole area 
trom the Arago spring to Township 34, R. 88, abounds in springs 
and other oil indications. There now remains to be discussed 
the question of which are the most important of these oil 
bearing strata, and at what rate do they gain depth along the 
dip to the northeast? The former question is easy to answer. 
There can be no doubt but that the Dakota rocks offer far the 
greatest promise as oil producers, and that the bottom stratum 
of the Fox Hill offers the next. Itis by no means improbable, 
also, that various irregular strata both in the Benton shales and 
even in the bottom of the Laramie, will prove capable ot yield- 
ing oil in considerable quantity. ; o! 

The second question is much more difficult to answer. The 
ground northeast of the Dakota in the basin occupied by the. 
rest of the Lower and a part of the Upper Cretaceous is largely 
eovered with glacial drift, often to very considerable depth, and 
as northwest and southeast they are covered with Tertiary rock - 
it is hard to obtain data. One of three conditions may exist: 
ist. The whole Cretaceous series may retain a dip of 25° or more 
all the way across the basin. 2d. The rocks in the basin may 
be broken by a series of faults which throw up the rocks on 
the northeast side relatively to the southwest side, and at the 
same time the same general dip may be retained. 3d. The, dip 
may decrease out in the basin for a mile or more, and then again 
increase when the coal measures are reached, as it seems to do 
in the case of the Cretaceous strata at Arago. If the first of 
these suppositions be correct, the thickness of the Cretaceous 
from the bottom to the first coal veins will be over 7,500 feet, 
and with the Laramie that overlies the coal the entire Cretaceous 
would have a thickness of nearly or quite 13,000 feet, of which 
the Fox Hill and Laramie would aggregate about 11,500—a 
thickness for these rocks unprecedented in the Territory. The 
second supposition is scarcely plausible, for there is absolutely 
no evidence of it yet shown. The third supposition requires a 
longer discussion. The general dip of the Triassic rocks is from 
28° to 84° northeast, with maxima and minima above and 
below. The Dakota dips at about the same angle, and the Ben- 
ton seems to have a dip a few degrees less. .The bottom of the 
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Fox Hill, which is often exposed, has a dip varying from 20° to 
30° to the northeast, and in Township 33, R. 87, it averages be- 
tween 22° and 25°. This shows on the whole a considerable 
decrease in dip on going northeast, but wherever croppings were 
found above the drift still further out, it was fully as great as 
this, and at the coal Veins the dip is from 30° to 34°. WNotwith- 
standing this, the few wells that have been drilled here seem to 
indicate a decrease in depth. Two wells were put down. 700 
and 900 feet respectively, by the Central Association of Wyo- 
ming and then abandoned. These struck goa passed through 
the bottom strata of the Fox Hill some 200 feet sooner than the 
dip of those rocks call for. Both wells are sunk down in the 
shales below, and would have penétrated the Dakota ir less 
than 1,000 feet more. They were abandoned several years 
ago, however, aud no further work has been done upon them. 
They both struck sandstones which yielded some oil, but no 
attempt was made to case off the water or see how much there 
was. Iwas unable to obtain figures of the amount of oil they 
yielded. The third and only other well that has been put down 
at Rattlesnake Mountain was started by the Northwestern Oil 
Company in September, 1887. It was started at a point at 
which it was estimated that the bottom of the Fox Hills would 
be reached at 1,000 feet, and in a letter recently received from 
Mr. Geo. L. Aggers, the manager, I am told that he has struck 
this horizon, and that light oil is flowing out with the water. 
He proposed to case off this water and determine the amount of 
oil he has. The oil was ‘struck at 480 feet, and the well was 
down to 510 feet when the letter was written (Nov. 25). It 
these sandstones struck in the three wells are the same that out- 
crop halfa mile to the northeast, it is certainly true that the aip 
of the Cretaceous rocks decreases for a distance from the outcrop 
and then increases again toward the coal veins, and the ev- 
idence seems to be with this theory. More development is nec- 
essary before the question can be satisfactorily determined. Such 
development is very sure to come in the near future, for the 
district 1s now worthily attracting much attention, and many 
are investing in oil lands there. It seems justifiable to predict 
that the Dakota will be struck at a depth not exceeding 2,000 
feet anywhere within less than a mule of the outcrop of that rock. 

THE DUTTON AND BEAVER AREAS. : 

The Dutton area is drained by various tributaries of the 

Wind River including Deer and Muskrat Creeks. Both of these 
streams flow south at their sources but finally turn westward and 
flow into the Wind River independently at points less than forty- 
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five miles below Lander and do not, as the maps indicate, flow 
into the Badwater. The oil claims of the Dutton area are located 
upon unsurveyed ground, chiefly in what would be T. 33, R. 89 
and T. 33 R. 90 if surveyed. Much of this area is covered with 
shallow deposits of Tertiary rock. The oil occurs in most places 
in the Dakota conglomerates as oil saturated rock and some dried 
oil. North of the Benton Shale reefs there are certain mud springs 
that constantly give ott bubbles of gas and shafts sunk about these 
show small quantities of a light oil which seeps into them through 
the soil. At another point a shaft ten feet deep and partially 
filled with water has been dug on the top of the Dakota and 
through the water there are large quantities of inflammable gases 
escaping which keep the water in a constant and active commo- 
tion. Many oil claims have been located here during the present 
season, but no active development in the way of boring has yet 
been started. I have not been able to study this field as carefully 
as I would wish and can give no estimates as to the position oł 
the Dakota at various points north of its outerop. 

The Beaver area is also on unsurveyed ground but would be 
in T. 33, R. 94, if it were surveyed. I will not enter into a de- 
seription of it here as it has been described in a'former report 
and no new developments have been made since that report was 
written. ; 
THE SHCSHONE OIL DISTRICT. 

This district was included in a former report in one great 
field with the Rattlesnake district. It is here separated from the 
latter because the oil oceurs iran entirely different rock, namely 
at or near the bottom of the Triassic, or the top of the Carbon- 
iferous formation. tn the Shoshone district no oil whatever occurs 
in the Cretaceous Formation, whereas, in the Rattlesnake distriet no 
ail eecurs in any other. 

GENERAL GEOLOGY OF THE SHOSHONE DISTRICT. 

The rocks joining the base of the Wind River Mountains 
ure the Carboniferous white or gray sandstones described in the 
concluding chapter. These rock all dip to the northeast and 
form the side of a synclinal which I name the Lander Synclinal. 
Passing from the white sandstones in the direction of the dip, the 
Triassic, Jurassic and Lower Cretaceous rocks are encountered. 
At the same time the dip decreases and about four miles from 
the first mentioned rocks, the strata lies horizontally. The dip 
then reverses and rapidly increases and forms the southwest 
side of the Shoshone Anticlinal. The axis of the Shoshone An- 
ticlinal extends from the Rattlesnake Mountains northwest 
through a point abont three miles east of Lander, and one and a 
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half miles east of Fort Washakie. H'rom the latter point I 
understand, it may be easily traced as far as the Big Wind 
River. Erosion has worn away all the Cretaceous formation 
and exposed at least the Jurassic, generally, I think always, 
the Triassic sandstones all the way along the top of the anti- 
clinal and, where the streams have cut through it, the upper half 
of the Triassic is scored away but at no point are any rocks 
lower than the middle of the Triassic exposed. Toward the 
south end the top of the Shoshone Anticlinal is very narrow, 
but further north, towards Fort Washakie it has a broad flat top 
on which the strata lie nearly or quite flat for a width-of nearly 
or quite a mile. 

On the southwest side of the anticlinal the rocks all dip 
very steeply, often being nearly vertical and then they almost as 
rapidly flatten out. No rocks higher than the very bottom of 
the Laramie occur in the Lander Synclinal. On the northeast 
side the dip is much more gradual and seldom exceeds 15°. The 
various members of the Cretaceous appear in the order of their 
sequence and finally the Laramie in great strength. The latter 
is continuous with the coal measures of the Rattlesnake region. 
All of the various streams coming from the Wind River Moun- 
tains, including Beaver, Twin Creek, the Little and Big Popoa- 
gie and Little Wind River cut across the anticlinal. Twin Creel 
coming from towards South Pass cuts through it once, and turn- 
ing again cuts back almost through it and then cutting its way 
down along the axis of the uplift it runs in a canon through the 
Triassic to where it enters the Little Popoagie. The Little Pop- 
oagie coming from the mountains from the southwest strikes the 
anticlinal and cuts into it to the mouth of Twin Creek and then 
flowing west of north it also follows the axis of uplift for two or 
three miles and then bearing northward it passes through the 
northeastern side and enters the Big Popoagie. Although all of 
these streams cut the anticlinal, there are only oil springs at one 
point south of the reservation, namely on the Little Popoagie 
opposite the mouth of Twin Creek. This location is known as 
the Shoshone Basin, or better the Shoshone Oil Wells. The 
oil springs have already been described in the last report of the 
Territorial Geologist and it only need be said that the soil of the 
Little Popoagie bottom, here only a few hundred yards wide, and 
walled in with red sandstone bluffs, is practically underlaid by oil 
and that on sinking down over an area otf several acres, oil in 
large quantity seeps in as soon as the water level of the Little 
Popoagie is reached. Three wells have been put down upon 
this small bottom. They are about a thousand feet apart and 
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torm, approximately the apexes of an equilateral triangle. All 
three of these wells struck oil and yield a large flow. They are 
kept plugged because the oil would foul the river and also 
because oil escaping is oil wasted. One of the wells was turned 
on in my presence. A less active one was selected as there is 
some danger of blowing out the packing in the largest well 
on account of the great gas pressure. An inch pipe bent into 
the shape of an L was attached_to the valve at the top of the 
casing and the oil was turned on slowly. It spurted out in a 
stream which flew to pieces owing to estaping gases and only 
touched the ground soine thirty fect away. <A fitty gallon iron 
barrel was then filled in less than six minutes. Of course this 
great pressure does not last when the well is turned loose, but 
the gas escaping when the pressure is relieved throws out all the 
oil in the casing with great force and then a steady flow begins. 
At the well across the river which flows the most oil, this pres- 
sure is so great that the oil is thrown over seventy-five feet into 
the air and the derrick at this well, which is sixty-eight feet 
high, is eovered from top to bottom with stains of oil thrown 
over it in this way. 

These three wells are all of different depths, the deepest 
being over 700 feet, and the shallowest only between 300 and 
400 feet, yet they all seem to start at nearly the same stratum in 
the red sandstones. The deepest well is the largest, and it seems 
not improbable that if the other two were carried down to the 
same depth, they would be equally as large. The capacity of 
the three wells for producing oil is variously estimated, and I 
believe some of the owners estimate the aggregate flow at over 
1,000 barrels per day. My opinion, based entirely upon what was 
told me by those who have every reason to know and in whom I 
place the greatest confidence, is that the three wells will certainly 
flow 600 barrels or over at a minimum. : 

It may be imagined that it is not difficult to collect samples 
of oil trom the Shoshone Wells. Oil continually escapes outside 
the casing and through the packing, and up through the casing, 
and there are hundreds of barrels of oil thus wasted collected in 
sloughs which once formed the river channel, and which are 

‘now dammed up at either end to store the oil and prevent it from 
fouling the water 

The Shoshone oil is very fluid and the gas in 1t has a pun- 
gent smell. Itis black in color, eveu when it comes fresh from 
the well, ‘The fresh oil has a gravity of 233° Baume, or nearly 
4° lighter than the oil tested by Professor Aughey and taken 
from the spring. This fact is significant, for it shows that we 
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may look for lighter oils than the springs show in wells drilled 
in the Rattlesnake and other districts. 

I understand that there are a number of oil springs along 
the Shoshone Anticlinal on the Indian Reservation, but I have 
seen but one of these. This spring, often miscalled the “ Tar 
Spring,” lies in a great flat on the north side of the Little Wind 
River. The oil spreads out from the spring in an oval some 
two hundred yards or more in cireumferenee. The spring has 
graduully built itself up till the point where it is located is two 
feet or more above the general level of the flat. The material is 
the dried oil so common about the oil springs. The oil slowly 
seeps to the surface with small quantities of tepid water, and 
suggests that the source of the heat from which the great hot 
spring on the south side of the river is derived also affects the 
waters of the oil spring. I could collect no sample of oil from 
the Washakie spring because there were no pools in which it 
gathered, and it consequently spread out in thin layers. I do- 
not regard it as being a remarkably heavy oil, though a lubri- 
cating oil it certainly is, ' i 

The depth at which the oil rock from which the Washakie 
Spring comes is not over 1,000 feet, and probably less. The 
strata lie perfectly level, and there is here almost an ideal posi- 
tion fora well. I mean by this that in sinking, the drill would 
pass straight through the strata and would not cut them at an 
angle. In fact, anywhere along the axis of the Shoshone Anti- 
clinal,as far as it has been traced, seems to me to be an excel- 
lent place for drilling for oil, and at every point along this axis 
the strata in which the oil occurs at the Shoshone wells will be 
struck at not exceeding 2,000, and in many places not over 1,000 
_ feet. To both the northeast and southwest of the axis the depth 
will be greater, and in the bottom of the Lander Synclinal from 
the Little Popoagie’the depth cannot be much less than 4,000 
feet, and may be even greater. 

THE NOWOOD OIL SPRING. o 

It was my intention to give with this description a gen- 
eral description of the geology of the country drained by the 
Nowood River. But as my trip was made in October and storms 
were threatening, L had to hurry through and was unable to go 
off the line of the main road. In consequence I defer such a 
description and will only describe the country immediately about 
the spring. E 

At Hyatt’s store on Paint Rock, the main county road 
strikes Paint Rock Creek at its junction with the Medicine 
Lodge. The road then follows Paint Rock in its southwesterly 
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course to the Nowood. The Triassic outcrops well up on the 
sides of the mountains and dips down with the mountain slope 
to the southwest. At Hyatt’s store the rock is probably Fox 
Hill and lies Hat, this being the bottom of a synelinal. Going 
down the stream the hills on the southern side give an excellent 
natural section, and show that the strata between Hyatt’s store 
and the Nowood are bent into a series of anticlinals and syn- 
clinals. There are two such anticlinals in this distance, and the 
red sandstones are exposed on the top of each, while in the syneli- 
nals the Cretaceous series as high as the Fox Hill appear. The 
Nowood, here a very large stream, follows the bottom of a third 
synclinai and flows over Fox Hill rocks—and beyond the river 
a third anticlinal, here only exposing the Benton shales, lies par- 
allel with those already described. The Triassic rocks need no 
especial mention, as they are much the same here as elsewhere, 
The Dakota rocks-are very thin and contain no conglomerates. 
‘They appear to consist of a single stratum of coarse soft sand- 
stone not more than 60. feet thick. The Colorado Group consists 


weneraliy of soft, dark blue, argillaceous shales which are very ` 


heavy, and these contain a number of strata of coarse sandstone 
of all sizes up to strata twenty-five feet in thickness. The amount 
of vegetable matter in the group from top to bottom is very 


great, and there appears to be thin seams of coal in it in some _ 


aces. = 

i The most prominent-eilescape oceurs at the center of Bec- 
tion 28, T. 49 N., R. 91 W., in a gulch which cuts the side of 
the anticlinal mentioned. The oil escapes for over a hundred 
yards along the bottom of this gulch. It saturates the soil and 
appears on the surface of the little water escaping. It does 
not appear that the stratum in which the oil is stored outcrops, 
but rather as if the oil seeped up along some joint or fracture 
from a limited distance below. The strata of sandstone in the 
Benton Shales, of which there are many, do not show oil. 

Two pits have been dug into which oil and water slowly. 
vollect. It both pits were freshly cleaned out the oil would 
probably gather at the rate of two or three quarts in twenty-four 
hours. Oil is also shown in several other gulches along this 
anticlinical, but not so prominently. : 

There van searcely be a doubt that the oil, comes from 
some Cretaceous stratum in the lower half of the Benton Shales, 
or perhaps from the Dakota. In this locality the latter group of 
rocks is not over 60 feet in thickness, and is a coarse, porous sand- 
stone well adapted for an oil reservoir. It is a somewhat curious 
fact that in all the Cretaceous croppings on the other anticlinals 
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toward the mountains no oil indications have been revealed. 

The Nowood oil is light green in color by reflected light 
and a sherry red by transmitted light. It is but slightly viscous 
and pours hke milk. Its gravity as taken by myself is 314° 
Baume. The following is the result of a fractional distillation of 
asample of this oil by Walter H. Kent, Ph. D., of Brooklyn, 
N. Y., Chemist of the Department of Health: 


. per cent. specific gravity, Baume. Temp. 

GASOLING........ cscs ee eceeee eee enon 2.05 -7967 46.7 (26°-100°) 
Vaptha...ccccccccesecsssesesseenes 3.02 8109 43.5 (100°-130°) 
Benzine...... bee cee eeesesseneeseres 3.89 8189 41.8 (180°-160°) 
KeTOBCNE...... eceseeece econ eeeees 28.47 8461 30.1 (160°-210°) 
Mineral sperm oil............... 42.97 .8439 36.6 (210°-260°) 


Specific gravity 29.2° Baume=0.8822. - 
In concluding 1 would say that the chances for obtaining 
producing wells seems to me to be good, but the present distance 
rom transportation is a difficulty which time and progress only 
an overcome. 
UNITA COUNTY OIL SPRINGS. 

The oil on Sulphur Creek and at “Carter’s Oil Wells,” all 
omes from the Upper Cretaceous. On Sulphur Creek there is 
t present but little showing of oil because the pits sunk in the 
mich bottom in early days have given an escape to the oil 
Jong with the water which runs through the gravel in the bed 
{the gulch. 

About two miles south of White’s Hollow there is a small 
pring coming from a stratum of sandstone. The oil which 
eps out is, after exposure to the air, black in color. It has a 
Feetish taste and much resembles the oil ot Rattlesnake Dis- 
ict. Adjacent to this oil escape there is a stratum ot shale, 
ay-blue in color, soft and but poorly bedded, whieh very com- 
only occurs in the Laramie. ‘This and other facts in connection 
ith Laramie fossils occurring on one side and a large vein of 
xl on the other cause me to place the rock in the Laramie 
oup. Returning again to White’s Hollow the rock trom which 
e oil comes is a sandstone which has a trend of north and 
th (nearly) and a dip of from 75° to 80°. Consequently, 
though the two wells at this point have been started within a 
w hundred feet of the sandstone croppings, they have never 
ached it and will have to be sunk many hundred feet to do so. 
e first of these wells was sunk in 1869 and is 250 feet deep, 
e second sunk in 1884 reached a depth of 484 feet. Both wells 
ppped in the light blue shale overlying the sandstone, probably 
same shale that is exposed at the spring to the south. 
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At Carter’s wells, located across the Aspen divide, between 
Bear and Green Rivers, I think but am not sure that the rock 
from which the oil comes is the Laramie. The main oil spring 
had much hardened oil about it, but no oil was coming from it, 
nor has there been an escape since 1868, when a shaft sunk near 
it drained ıt. The sandstones here dip 35° to 40° to the East. 
In 1868 a tunnel was run into the hill about 200 yards from the 
oil spring to strike a vein of coal. Ata distance of 240 teet 
it struck the coal and oil at about the saine time, and Mr. J. G. 
Fiero, who ran the tunnel and owned the ground, tells mè that 
he obtained from eight to ten gallons of oil a day from it 
through a period of several months. East of the oil spring and 
from 150 to 200 yards up the gulch the strata are almost ver- 
tical. The latter rock is unquestionably Benton Shales, A 
tunnel, run I understand with the hope of striking coal, shows 
this shale and shows it to be like the normal Benton Shale.* If 
the rock from which the oil comes is Laramie, there must be a 
fault between the spring and the borings which ‘have been 
drilled in the almost vertically dipping shales. 


I have been unable to visit the important ml fields near 
Twin Creek on the Oregon Short Line in Uinta County. Mr. 
C. D. Clark of Evanston, tells me that there are, in all, some iif. 
teen oil springs found in this region and that the oil is a lubricat- 
ing oil which has been used, as collected, on engines of Union antl 
Kansas Pacitie Railroads with satisfaction. The following infor- 
mation was obtained from Mr. D. V. Bell, who is only familiar 
with one point in the district. 

The Twin Creek Land and Oil Company let a contract fora 
well in 1886. This well caved in, the ground being soft, and a 
new one was started the present season and has been drilled toa 
depth of 185 feet. The rock for the first 129 feet was very soft 
and resembled a light colored, hardened mud, ‘At 129 feet very 
hard rock was penetrated and pierced at 131 feet. From the lat- 
ter point to 165 feet the former soft rock was passed through. 
From 165 to 175 feet a hard sandstone was encountered which 
gave off so much gas that when ignited it burnt in a flame from 
eight to ten feet high. The last ten feet was in soft rock again 
and yielded much water and oil mixed with it. The water caused 
the clay to run and work was stepped temporarily. It was esti 
mated that fully one barrel of oil per 24 hours eame up with this 
water. Another well situated about one hundred feet trom the 


aI hrough the kindness of Mr. F. W. Stanton and Mr. R C. Hills, of Denver, to whom J subjected 
fossils found in this and other localities, l find that the fossils found in the Blue Shales are chiefly Car 
dium pauperculum (27 Meek. 
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last is said to have produced twenty barrels per day,, but it has 
since clogged up with the soft clay. An oil spring is very near 
. these two wells and flows fully one gallon per day. It is black 
in color and thin, and, my informant tells me, it much resembles 
the oil ot Powder River, near Willow Creek. It is probable that 
the oil here comes from the Eocene Tertiary. 


CROOK COUNTY AND OTHER OIE DISTRICTS. 


Although I have visited both the springs on Salt Creek and 
on Powder River in northern Carbon County, there has been no 
work done on them recently and there is little for me to say re- 
garding them. I believe, however, that the oil, in both cases, 
comes from the Dakota, and this rock is the reservoir for the oil 
and that it is the rock in which it may be expected to be found. 
In Crook County, Mr. Tom Hooper informs me, some activ- 
ity has been displayed in the oil fields and that several wells have 
been drilled. The Wyoming Standard Oil Company have awell 
drilled 300 feet and are pumping oil at the rate of 5 barrels per 
day. The Great Northwestern Company also are drilling 
anuther well but have not yet reached the oil bearing stratum. 
The oil pumped by the former company and that collected from 
various springs is transported to the mining towns of the Black 
Hills and commands a ready sale as a lubricating oil at a price of 
$28 per barrel, At over a dozen springs the oil is regularly col- 
lected, and it is reported that some of these springs yield as much 
as twenty gallons of oil in twenty-four hours, 

CONCLUSIONS. 

Nearly all of the oil districts of Wyoming at present known 
have been described, where they have been visited by the writer, 
mentioned where he has thus fur been unable to visit them. In 
conclusion there need be made only a few remarks, equally ap- 
plying to all the oil fields. i 

Ít will be seen that as far as the writer has been able to de- 
termine, nineteen wells have been drilled for oil in Wyoming up 
to the present date.- Of these, five produce from five to several 
hundred barrels in twenty-four hours. (*) Four are in the course 
of construction, but have not yet reached the Dakota rocks. (f) 
Four have started below the level of the rocks that are known to 
contain oil in the vicinity. (f) And the remaining six have been 

\*) These wells are Shoshone wells, Fremont County, (3), the Wyoming Standard, Crook County 
(D. One of the Twin Creek wells, included because it produced more than fve barrels when first 
struck. Itis now choked up and the casing is full of stiff clay. | 

G) Rattlesnake District at Oil Mt., (1), at head of Powder River, (tj, Crook County, Great North- 
western, (1r), Uinta County, Twin Creek, (0. 
walt» oe Carbon County, near South Fork, Powder River, (2), Uinta County, “Carter's Oil 

‘3 Uinta County, Sulphur Creek, i2), Rattlesnaxe, head of Powder River, (2), at Arago, {1), 
Crouk County, Great Northwestern, (1). 
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started above the level of the chief oil bearing strata but have 
never reached it. 

In other words all of the fourteen wells, that have been 
drilled or are drilling, that have not struck oil in quantity 
amounting to five barrels or more, have never reached what evi- 
dently is the chief oil bearing rock, either from the fact that they 
have never gone deep enough or that they have started too low 
down, and the oil bearing roek exposed in tue vicinity is not 
beneath them. i 

Or course it is not to be supposed because the five produc- | 
tive wells are the only ones that have reached the chief oil bear- | 
ing strata that all wells reaching such strata will prove produc- į 
tive but the fact remains that the showing is a fine one and | 
should be generally made known. 

BEST METHODS OF PROSPECTING FOR OILS. 

Oil oecurs in the pares of rocks whose mechanical structure | 
is such that they can provide storage space. To this condition, | 
which is extremely common, there must be added a ‘position § 
favorable to the reception of the oil, absence of overmastering | 
forces that can prevent the storage, a source from which the oil | 
is obtained after the storage rock is formed and finally a cover- | 
ing sufficient to prevent the entire escape of the oil from its | 
reservoir, As a consequence there are many laws governing the | 
occurrence of oils that depend upon the above conditions and | 
although the strata in which oil occurs is generally easily: deter- | 
mined and well known, the areas in these strata that actually con- | 
tain oil in sufficient quantity for and under conditions favorable | 
to production can scarcely ever be accurately defined and | 
bounded. Even a partial understanding of such oil reservoirs is į 
obtained only after much active prospecting and development. 

In Wyoming the croppings of strata, the existence of springs | 
and the few borings that have been made throw’ much light 
upon the chief oil horizons. But beyond showing this and also} 
the presence of productive oil reservoirs, it does nothing more. | 
And it seems certain that the only way to search for other such į 
reservoirs and to thus develop the oil resources is to aim at strik- į 
ing all of the most promising oil bearing strata independent of 
the occurrence of oil springs wherever they manifest themselves] 
throughout the Territory, at first attempting to strike them only} 
at shallow depths and later as reservoirs are found to venture! 
deeper. Gertainly no producing areas can be located by any 
other means. Such prospecting carried on systematically would] 
certainly result in the finding of large quantities of oil. 

Attention has been called to the wells which have proved off 
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go little service in the development of the oil fields, partially be- 
cause the work has been done blindly and with but little regard 
to the position. of the more important oil bearing strata and its 
depth below the surface at the point selected for drilling, or to 
the tools, casing etc. needed, according to the nature of the 
ground. It isto be hoped that in the future more attention will 
be given to these considerations, for far greater success will then 
accompany the enterprise. It is also suggested as a matter of 
extreme importance that a careful record should be kept at all 
wells of the nature of the strata pierced, and that typical sam- 
ples of the drillings from such strata should be saved. 
- USE OF THE OILS. 
_ The Wyoming oils thus far actually known are all more or 
less heavy or viscous oils. That is, such oils contain, as a rule, 
ahigh percentage of thick oils unsurpassable among all natural 
oils as a lubricants for machinery. But they also contain much 
illuminating oil, the Shoshone oil showing by analysis 47 per 
cent. 

When the railroads come near the oil fields, as they will 
when development warrants it, Wyoming will become an active 
producer. The oil will then be refined. Besides the illumin- 
ating oil there will be a large amount of heavy oil remaining. 
This amount, if the Territory becomes a heavy producer, will 
far exceed the consumpti6n of the market for lubricating oils, 
and consequently only a comparatively limited amount of such 
oils will be prepared. The remainder, consisting of very heavy 
tils—viseous, perhaps solid—will unquestionably find a market 
a a, fuel. In fact, such products now find a market, and in 
places where mannfactories have to import coal and pay high 
eights upon it such fuel would be more desirable than coal. 
Besides these articles the crude product would of course furnish 
: many ordinary by-products and the substances made from 
thera, ° 


CHAPTER II. 


SODA DEPOSITS. 

The term “soda” is here used to designate all of the sodium 
alts exclusive of common salt. There will also be included in 
this chapter mention of some very large deposits of magnesium 
‘ulphate, which in their mode of occurrence are similar to the 
‘oda deposits. Common salt is also known to exist in quantity, 
specially in Crook county, but no mention of it will be made. 
Tt is now quite generally. known within the Territory and is 
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becoming known without, that Wyoming has, at various places 
within her borders, large and practically inexhaustible bodies of 
very pure soda. This soda is found as heavy deposits in the 
beds of lakes which vary from four to over two hundred acres in 
area, and which are always situated in basins that have no outlet, 

It was at first generally supposed that the soda arose simply 
by the evaporation of surface waters that had drained through 
the soil into the lakes and in this way dissolved the sodium salts, 
For many reasons this supposition was doubted, and it is now 
proved to be incorrect. While it is true that the soda deposits 
oecur in basins with no visible outlet, there are also a great num- 
ber of such basins with lakes or ponds in them which contain 
only alkali waters, or when dry, but a thin crust of the alkalis 
or alkaline earths, The true soda deposits, on the other hand, 
though the basins in which they occur are not of abnormal area, 
always contain exceedingly large quantities of the salts peculiar 
to them, and these are pure and are not, as a rule, a mixture of 
sodium, magnesium and calcium salts which would be present 
if they were the result of the evaporation ot surface waters. 
Mr. Arthur L. Stone, of Laramie City, has found that the “Union 
Pacific Lakes” near Laramie are fed by springs whose waters 
are highly charged with sodium sulphate. Finally at Rock 
Creek there are in one and the same basin some Jakes containing 
pure sulphate of magnesium, others which contain’ with the 
latter also large quantities of sulphate of sodium, and still others 
which contain no deposits whatever, For these reasons it seems 
very certain that all of the large deposits ot soda in Wyoming 
arise from the evaporation of the waters of springs which feed 
the Jakes, and which are highly charged with soda. 

The number of separate soda deposits, or rather, the nun- 
ber of separate basins containing such deposits is not, as fur as 
known, very large. The ones to be described are those which 
are better known and about which reliable data could be col- 
lected. The difficulties of making personal investigations are 
very great as the lakes are covered with water during the Spring 
and Summer, and to see how extensive the deposits are and to 
gain other information, itis necessary to dig down or to bore 
with a suitable drilling machine. 

THE UNION PACIFIC LAKES. 

These lakes have not been visited by the writer, who has 
only seen the soda from them at the Laramie Chemical Works, 
because Mr. Stone, the chemist at these works, who is thorough 
ly familiar with the deposits and who has seen and noted all the 
developments made upon them, kindly consented to give the ben 
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efit of his analyses and observations, The following extract is 
irot his letter : 

“Replying to your letter ot the 5th instant, concerning the 
Union Pacific Soda Lakes, I would say that the lakes are situated 
southwest ot Laramie about thirteen miles. They are four in 
number, varying in size from four to forty acres, and usually 
falways, until within three years) are dry atter the middle of 
August. The water which floods them in the Spring comes 
principally from the melting snow in the small basin which 
drains into the lakes. They are, however, fed by numerous 
springs, all ot which, with two exceptions, send forth a strong 
solution of sulphate of sodium, .This solution, evaporating un- 
der the influence of our dry, windy Summer, deposits the salt 
which it holds in clear crystals, having the composition indicated 
in the formula: Nae SO 4 10H 20, 

“Various soundings have been made into the deposits and 
measurements obtained, showing that the soda beds are, in some 
places, forty feet deep. Taking these measurements as a basis, 
ealculations have been made which show the lakes to contain an 
aggregate of about fitty-two million tons,* 

In speaking of the springs mention was made of two excep- 
tions to the soda springs. These two are very remarkable inas- 
much as they flow within a few feet of the soda and are of pure 
sweet water, . “ 

The soil surrounding the lakes, as shown by excavations 
made at various points near the lakes, is made up in the fifteen 
feet next to the surface, of Ist, a thin stratum of fine sandy 
gravel, 2nd, a stratum of hard clay which occasionally assumes a 
shaly appearance. This clay varies (to) from ten to twelve feet 
in thickness. Below the clay is found a coarse gravel. a 

The composition of the soda deposits found in these lakes is 
remarkably uniform, the average composition being shown by 
the following results made in our laboratory. 

Sodium 'sulphate.......csecccccscreerseree HLS 


Water, s.es EEEE EAE ENS 54.9 
Insoluble matter.............0000. eevee: Ow 
99.9 


The remaining 0.1 per cent is made of a mixture of Calcium 
and Magnesium salts. The insoluble matter is -principally 
organic, but usually contains silica and alumina which have been 
blown upon the lakes. The water also varies in amount, but is 
seldom found less than 44 per cent, 


¥*It is probable that there has been a mistake in this calculation which I have seen elsewhere, It is 
probable that the estimate was 52,000,009 cubic feet instead of 52,000,000 tons, (R. 


t 
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A. black mud is found in the soda beds in layers of from one 
half inch to six inches in thickness. Tke composition of this 
mud we have never determined.” 


From the position of these soda deposits it is judged that 


the rocks forming the surface are probably Lower Cretaceous 
in age. 

The following analyses from these deposits are taken from 
the * Mineral Resources of the United States.” 


tx} * 42) 3) 
Sulphate of soda................ £455 41.41 39.78 
Water .........- P EOE 54.98 54.79 59.86 
Insoluble matter.......... averse adi 8.80 568 


From the same page the following analysis is obtained. It 
is probably of a sample of the “Black Mud” referred to by 
Mr. Stone. 


Tron, lime, Magnesia.........cceeseees EEEL NE EKO 
Alumina, soda, hydrochloric and sulphuric acids.. 40.82 
b=) | a eer TAEA EEE Gael e... 36.85 
Organic matter.......... sianar panuaas tntdasiek yay eodaeee trace, 


THE DOWNEY LAKES. 

These lakes are three in number. They are located on See- 
tions 15, 22 and 21, Township 13, N. Range 75 W. They are 
between eight and nine miles nearly due south of the Union 
Pacifie Lakes, and are separated from the latter by the Big Lar- 
amie River. On the west there is a stream ‘called Sandy Creek 
not more than one quarter of a mile distant. The divide between 
this creek and the lakes is very low—probably not over ten feet. 
The area of the claims, including the lakes, aggregate 320 acres, 
of which over one hundred acres are occupied by the soda depos 
its. The rock composing the major portion of the basin in which 
the lakes lie is Triassic Red sandstone. 

The following is an extract written by the Ilon. Stephen W. 
Downey to the Superintendent of the Tenth Census: ° 

“The deposit whence the sample mentioned was taken cor- 
ers an area of more than one hundred acres, being a solid bed ot 
crystallized sulphate of soda about nine feet thick. The deposit 
is supplied from the bottom by springs, whose water holds the 
salts in solution. THe water rising to the surface rapidly evapo- 
rates, and the salts with which it is impregnated readily crystal- 
lize into the form mentioned. Upon removing any of the mater- 
ial, the water rising trom the bottom, fills the excavation made, 
and the salts erystallizing, replace in afew days, the material re- 
moved. Hence the deposit is practically inexhaustible, and it 


*Calencer year 1835, p. 551. : a 
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now eontains about about 50,000,090 cubic feet of chemically 
pure crystallized sulphate of soda ready to be utilized.” 

These Jakes have plank walks out on them, and pits have 
been sunk in them at the end of the walks. At the time of my 
visit there was from six to eight inches of water over the lakes, 
from which many crystals of pure sulphate of soda were rapidly 
separating. The pits at the center had many such crystals, often 
six to ten inches in length, and perfectly transparent. A num- 
ber of tons of soda were piled on the shore of one of these lakes 
atthe end of a board walk, and had evidently been taken from 


‘the pit at the other end. Samples of this soda were taken, but 


as vet they have not been analyzed. ‘This soda, like that of the 
Union Pacifie Lakes, is the sulphate, dnd has no admixture of 
the carbonate. 

THE MORGAN LAKE. 

The claims embracing this lake, for which an United States 
patent has been granted, cover an area of 220 acres. It was 
attempted to take the lake up in one claim of 160 acres, but this 
could not be done, as it left a large portion of it untaken. AJ- 
though its exact limits have never been determined, it must con- 
tain at least 160 acres. The Morgan Lake lies in Township 28, 
N. Range 88 W., near the northern boundary and a few miles 
south of the Sweetwater River. 

The pits sunk on the Jake, which is dry after August, have 
never been deeper. than twelve feet. In such pits the bottom of 
the soda has never been struck. Even at a distance of seventy- 
five feet from the shore the solid and pure soda is over twelve 
feet deep. The soda when first taken out is clear and transpar- 
ent, but like all the other sodas quickly effloresces, It consists 
of a mixture of carbonate and sulphate of soda in vary- 
ing proportions, and contains little else than these salts, The 
samples taken from a. depth of twelve feet show more sulphate 
than samples taken near the surface. The soda of this lake is 
certainly very great in quantity. Taking the area of the deposit 
at only one hundred acres, and the thickness at but twelve feet, 
the contents of the deposit would be, over 50,000,000 cubic feet, 
and it probably greatly exceeds that amount. 

The sand common to the Sweetwater Valley is abundant at 
this lake, and it is reported by Pittsburg manufacturers to be 
good glass sand. Limestone and coal are within less than ten 
miles, and the Rattlesnake Oil District within Jess than fifty 
miles (by the road). 

THE DUPONT LAKES. i 
These lakes, like most of the others, were covered with 


~ 
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water at the time I visited them, and the samples I collected 
were of the erystals which had separated out along the shores of 
the lake. Much work has been done upon the lakes by the own- 
ers, and United States patents have been obtained. The follow- 
ing extract* embraces the intormation gathered by the United 
States Geological Survey from various sources: 

“The ‘soda deposits of Carbon county are situated in the 
Sweetwater Valley, near Independence Rock, and nearly fifty 
miles due north of Rawlins. These deposits contain both carben- 
ate and sulphate ot soda and are generally known as the “Dupont 
Lakes.” They are four in number and vary from 6 to 2,000} 
acres in area and are. held by United States patents in the 
name of L. Dupont. There are five claims known as: 


Acres. 
The New York Soda MINne............... 160. 
Philadelphia Soda Mine...............00 80. 


Omaha Soda Mine......c.cccccceseescscoene 20. 
Wilmington Soda Mine........,...4......180, 
Wilkes-Barre Soda Mine.................. 20. 


The Omaha Soda Mine includes twenty acres, of which, five 
are covered with carbonate and sulphate ot soda mixed with a 
little chloride ot sodium and sand blown in from the surrounding 
soil. Several bore holes were put down and show an average 
thickness of about six feet. 


Amount of carbonate of soda contained in different samples: 


No. 1, 33 feet from surface, per cent........... 24.62. 
No. 2, surface, per COnt.....ccecccccesecsseeseeteres 1.55. 


No. 3, surface, near shore, per cent..............53.42. 
No. 4, water, pounds per gallon.........ceeceee LB 


A fused sample showed 52.23 per cent of carbonate of soda. 
A fuller analysis of a sample taken from the surface showed: 
MOiSture.ic.s.ceecsesenseeeeececeseoneeeseee OT 7 
Insoluble matter.......cccceseeseerseeene ZEL 
Sulphate of sodac....cecscesese cease eee Oe TO, 
Chloride of sodium............+. eree 218. 
Carbonate Of SOdG.........cceee seer e see 0.62, 
Bicarbonate of soda....c.c.ceeeeee sree ee 00.09, 


Total ...ccscsccesesecesccserseeeeodQQ.21. 


© Mineral Re ources af the United States Calendar, year 1883; Washington 1£84, David T. Day. 
Geologist in charge,» Chapter on Glass Materials by Jos. D. Weeks. 

thi Probably a typographical error and eco ceres is meant. The largest lake does nat approximate 
aoce acres. As will be seen, thi. error is not repeated. iR? 


. 
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Another sample from near the surface ‘contained 56.3 per 
cent of water,” 
Chloride of sodium... 0.65 
Sulphate of soda.....spensnererseerereen 59.29 
Carbonate of soda ............45- eea 27.60 
— Insoluble matter........ccccceeseeceeeee 1.20 
The variations and the proportions of sulphate and car- 
honate of soda are shown by the following table, the samples 


having been dried: 


Samples. Chloride Sulphate ~ Carbonate 
of sodium. of sodium. vi sodium, 


Five feet below the surface.... 0.970 64.05 15.60 
Five feet below the surface....  .82 65.08 16.70 
Surlace....ccsccscceeserseeseseee BL 17.02 50.60 
The Wilkes-Barre Claim is about one mile west of the Omaha 
and the soda is in solution. Samples of this solution showed by 


analysis 2 > . Carbonate of soda, 
No. 1. Grains per gallon..........206.48,728 oy 
No. 2. ic “ tc easceneeesenes t905 


The Wilmington claim is located one quarter of a mile west 
ot the Wilkes-Barre and covers 16 acres. The soda is here also 
in solution ; its depth has never been determined. It has been 
sounded with a -£0-foot rope without finding bottom in the 
center. A sample of the solution contained 2,343 grains per 
gallon. A, sample which had erystalhzed out by cold, when 
dried, showed : 

Chloride of sodium...........c0. 1.83 
Sulphate of soda... ceeeeseeeeees SOLO 
Carbonate of SOda.......c.cceeenereeeee 00.00 
Insoluble matter...........:scssesceeeeee . 9.23 

The New York and Philadelphia claims are both upon one 
lake, which is solid and which is four miles west of the Wil- 
mington. Two bore holes have been put down in this lake. 
One, at a distance of fifty feet from the shore, showed four feet 
of soda; the other at a distance of 230 feet from the shore showed 
fourteen feet ot sulid soda without touching bottom. Three 


samples taken from this lake showed as as follows: 
No. x, Na 2. 


` . per cent, per cent, per cent. 
Chloride of sodium.............0.... L188 2.04 2.52 


Sulphate of soda... eee TLBT S474 7240 
Carbouate of soda......ccccceeeeeeeeee 3.10 5.00 9.00 
Insoluble matter......cccccesceseeseees 22.82 47.50 19.03 


*It must be remembered that soda dries out rapidly and loses a larger percentage of its moisture 
when capened to the air freely. When enclosed in a box ora cloth wrapping it loses water much more 
sl ywiy. Such expesure probably accounts for the low percentage of water some of these samples show, (R } 
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Fittven miles from these soda deposits in the Seminoe Moun- 
tains good limestone occurs, containing 2 per cent. of magnesia. 
Near the limestone there is a good 8 foot vein of coal.” 


The Dupont Lakes all lie on the Tertiary rock of the Sweet- 
water Valley. These rocks, commonly soft whitish chalks or fine 
grained conglomerates, rest ‘upon an irregular deposit of coarse 
conglomerate, made up of granite and diorite pebbles, and he- 
neath the latter rock there is granite. In the valley about the 
lakes there are numerous granite hills rising far above the Ter- 
tary rocks, 

From the descriptions given it will be seen that two of the 
lakes have the soda altogether in solution, and in such a case it 
would Lave to be obtained by evaporating the water as common 
salt is obtained from the water of salt wells. In the New York 
and Philadelphia Lakes the soda would probably also have to be 
dissolved in water and treated in the same way. 

THE GILL LAKES. 


This group of lakes is situated in Section 26, Township 35 
N. Range 73 West, and is six miles north of the Platte River at 
the old Fiddleback Ranch. I have passed by the latter point 
twice, but did not then know of the existence of thelakes. They 
are tour in number, and are all located in one claim of 160 acres. 
ofr this area between 80 and 90 acres are covered by the Jakes. A 
number of pits have been sunk to a depth of tw elve feet on these 
lakes, and trom one of this depth a hole was bored four feet 
deeper, The soda has never been pierced. A sample of this 
soda given me shows it to be very clear and pure. When freshly 
broken it is clear, almost transparent. The outside rapidly loses 
water when exposed to the air. An analysis of this soda gave 
the following results : 
Sodium sulphate cscercchs sews csaadce DEQ 
Magnesium sulphate.. 252 or 
Sodium chloride.........ccceeseeeeeee OSL 
Wate reei aeaiiai sassi aar «dtl 
Undetermined and Joss........c. ee. 83 


—~ 


100.00 

This sample had necessarily been freely exposed to the air 
for along time. The Gill lakes are not only important from the 
tact that “they have very large deposits of sulphate of soda, but 
also beeause they are now ‘within seven miles of the railroad 
eratle whieh passes up the Piatte, just across from the Fiddleback 
Ranch. : - 
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Lam indebted to Mr. E. S. N. Morgan and Mr. John D. 

Gill for information furnished regarding these deposits. 
THE ROCK CREEK LAKES. 

The large deposits of sulphate of magnesium (epsom salt} 
already mentioned, occur at this locality. The Rock Creek Lakes, 
which lie in a basin covering an area of twenty-five square miles 
or more, are situated ten miles from Rock Creek Station on the 
Union Pacitic Railway. In going from the station to the lakes, 
you pass over the Lower Cretaceous and the Jurassic rocks. The 
basin area is occupied by the Triassic rocks. The lakes, 
some twenty-six in number, are stattered over the bottom 
of the basin and are all contained within a space of not over two 
syuare miles. In size they vary from not over a fraction of an 
acre to nearly or quite 100 acres, Many of the twenty-six lakes 
are of no importance, either on account ‘of their small size or be- 
cause they have no deposits in them. Only a few of the more 
important ones will be described. i 

According to the map before me, Brooklyn Lake islong and 
oval. It is about 3,900 feet in length and 1,500 feet wide. It has 
an area of about 100 acres. ‘On the first visit to this lake it was 
covered with from six to eight inches of water which was under- 
iaid by a sott crust of atflphate of magnesium. At that time the 
erust was from four to six inches deep. Beneath the crust of ep- 
som salt there is asoft black mud, similar in appearance to the 
black mud of the soda deposits. It also has the same odor of sul- 
phuretted hydrogen. On making an emulsion of it and adding 
hydrochloric : acid the black color disappears. ~ A hurried qualita- 
tive analysis of it showed it to be made up principally of gypsum 
and epsom salt. A pit sunk over a hundred feet from the shore 
showed no other deposit of the pure salt than the top crust but 
only about six feet of the black mud which gradually changed 
into the red clay common to the Triassic Formation. 

Ata second visit in December, 1887, this lake was dry and 
the erust of magnesium sulphate was then six or seven inches 
thick. The total amount of the pure sulphate on the surtkce rf 
tke lake would therefore exceed 2,000,000: cubic feet, and with 
that in the black mud there is certainly much more. The fol- 
lowing is an analysis of the water taken trom the Brooklyn Lake 
in the spring. It was made by Ladoux and Ricketts, of New 


York: 
Grains per gallon. 
Magnesium sulphate.......cccceeeseeee eee esd 1552.55 
(Magnesia). .cuy costyicwne votetder seosusedesteas teens 850.85 
Caleranissul phates, 5. cssessvetseteases dsacsass 4.01 
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iMmëjasiseens Rieke cet i ei aetiek Wee eles 1.96 
Alumina and iron sesquioxide.........c 14.92 
Potassium and sodium chlorides........0..... 1124.65 
(Potassa and SOdQ)..... ccc eeeeeeee sesse 596.51 
MMLLI Chia sevFadiaonnsinsodanieresderesareeisinedteiers a 
Total mineral TIAC.. ccc. eeeeeeee eee ee eb 728.30 
My analysis of the salt deposited in this lake—taken when 
the lake was nearly dry—shows much less common salt than the 
above analysis would seem to demand. Thesoda contents given 
in this and the following analyses are all obtained by calculation 
from the otherwise uncombined sulphuric acid, as I had no facil- 
ities for making a soda determination. The following is an 
analysis of the pure salt from the Brooklyn Juake : 
Insoluble residue....ccceeseeeesereeeee ODL 
WW REO caro vs css aai iee seei iea es EO 
SUlLPAUe IONIC. cess casvescevedesdenses 33.08 
MAPNOSIN, Sidi ckesdincerdevsaasesedesurgees 16.26 
Sodium chloride.......cecseseseeeeee O21 
Sodium ONG... ceceeeseeweeereeeseene QAE 


99.84 
The Philadelphia Lake has an area of about 40 acres and is 
very irregular in outline. Close to the shore the bottom is com- 
posed of black mud similar to that in the Brooklyn Lake. Fur- 
ther out there is a thin crust of magnesium sulpkate over the 
mud. But in this lake the mud is found to rest upon a heavy de- 
posit of solid salt. Two pits sunk out in the lake showed in one 
case four, in another six and one half feet of this salt. A third 
pit sunk near the shore showed less than one foot. These few 
pits do not afford sufficient data for an estimation of the size of 
the deposit, but they do develop the fact that it is a large one. 
The following analysis will show the composition of this salt. 
The insoluble residue in this and other analyses means the resi- 

due insoluble in hot water : 

Insoluble residue ......cesseccseseeesenes 2.38 

NV BLOM norssi siesena ceea a 

Sulphur trioxide .........cccesessssereee SLB 

Magnesia pees vsrs ssiesieusdevedssesusadveges 15.62 

Sodium chloride .........,cceceeesseeeeee O44 

Sodium oxide  vevsncceavissniedacedsereee OOT 


onan 


99.74 
The Chicago-claim contains several lakes, all rather small, 
the largest of which is the turthest away from the Philadelphia 
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Lake but not more than half a mile distant. This lake is about 
ten acres in area and is several times longer than it is broad. 
Numerous pits sunk in it develop the fact that it contains a de- 
posit of pure salts from four to six feet in thickness. This salt 
as taken outis clear and on the side of the pits it has a deep 
blue color. As soon as the deposit is pierced water rapidly rises 
to the surface. On long exposure to the air, the salt rapidly 
effloresces and falls away leaving however, some hard erystals 
which do not lose their moisture so rapidly. The two following 
analyses from different specimens from the same lake show that 
the deposit consists of a mixture of. the magnesium and sodium 
sulphates : 


i No, r. No.2. 
Insoluble residue.....cccccccccsscasssceccasees, O16 tr. 
Water assssossssse cescucesnscrsvceecsersesssesss BUS 33.50 
Sulphur trioxide........cssscseceeaceeeees e £1.19 40,12 
Magnesia ........ pedtneeceneceeeneseseneeneeees -- 11.06 11.90 
Sodium oxide ...... seececnvseenes eser sucess . 14.78 12.40 


a 
eenempeneratiet 


99.62 - 97.92 

Many other Jakes varying in size between twenty and a 
quarter of an acre occur in this basin, but they either have not 
been prospected or they show no deposits, One sub-group of 
three lakes show not even the presence of the black mud, and 
the water in them is the ordinary alkali water commor. to all 
lakes found in enclosed basins. 

USES OF SODIUM SALTS. 

The deposits of the sulphate and of the mixture of the sul- 
phate and carbonate of sodium in Wyoming, are of great interest 
and importance on account of the immense amounts in which 
they occur, their purity, and the fact that there is a large market 
for such material when facilities for placing it upon the market, 
—namely, cheap transportation, and the erection of manufacto- 
ries for using the soda at home, und making products that will 
permit transportation to a large market—are available, Already 
there are importaut beginnings in the latter direction, and there 
tan scarcely be a doubt that there will be henceforward a 
continuous and constantly growing demand for, and a conse- 
quent production of, these salts. All that has to be done to the 
Wyoming soda is to dig it out and dry it, and it is then the salt 
cake of commerce. 

Salt cake is produced in the Eastern States at a few piaces 
where salt is cheap and sulphuric acid can be produced as a by- 
product. But the larger amount is imported from England where 


z 
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it is manufactured from common salt by treating it with sulphur- 
ie acid in a proper faFnace and afterwards roasting it in other 
parts of the same furnace. The common salt used is almost in- 
variably obtained by evaporating brine, and the Jatter substance 
should therefore cost as much as the dried soda at the deposit in 
Wyoming. The average price paid for salt cake in 1885 at the 
glass works throughout the United States was $16.95 per long 
ton,” and sinee it is imported for the most part, the glass works 
in Illinois and in the West generally, must have paid more than 
this by several dollars, probably over $20 per ton. When it is 
remembered that the Rock Springs coal is mined, the freight 
pud to Omaha, soldamd retailed at $6.50 per ton, and that pro- 
fits are made presumedly upon all these transactions, it certainly 
seems probable that a profit could be made by the railroads by 
shipping the salt-eakeot Laramie City to the Mississippi, a dis- 
tance not much greater, and allowing it to be sold at prices which 
would yield a tair profit to the owners and yet compete with the 
eastern market. — Whether the railroad can do this or not, will 
soon be seen, for Wyoming wili have, in the near future, three 
separate roads well extended within her limits, These roads will 
pass by other soda deposits besides those of the Laramie Plains, 
namely the Sweetwater and Gill Lakes, and there will also arise 
a competition which will eause the roads to take every pound of 
treight they ean haul with a protit. 

The other sodium salts of commerce are made from common 
salt, mostly in England and Europe. In Wyoming an import- 
ant beginning has been made in deriving these produets from 
the natural sulphate. Until recent years the largest product, the 
earbonate of soda or soda ash of commerce, was obtained by 
treating the salt cake, obtained as described, with crushed lime- 
stone and coal slack In proper furnaces, and dissolving out the 
varbonate of soda produced with tepid water. Recently it has 
been produced by a Hew process, or rather by a recent adoption 
ofa process nearly a half a century old called the Solvoy or am- 
monia process. ‘The common salt, as a strong brine, is treated 
with carbonic acid gas and carbonate ot ammonia, by which soda 
ash and chloride of ammonium is produeed. In whatever way 
made it is chiefly imported into this country. In 1885, 167,000 
long tons of soda ash were used in the United States, of which 
60,050 long tons were used in glass making alone. Caustic 
soda is made from the: carbonate by a simple chemical process. 
In 1885, 35,000 tons of it were imported. 


Mineral resources efthe United States, 183s, p. 
*Mineral Ressurces cf the [nized States, 2825. 


46. 
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Altogether tlie total value of the sodium salts sold in the 
United States amounts to about $10,000,000 annually. It is 
extremely important that Wyoming should have a share in sup- 
plying this demand tor sodium salts. So far, no regular ship- 
ments of salt cake have been made, but in two notable instances 
home manufactories have been started for using .the natural 
sodas and making produets that will stand the freight and com- 
pete with like products made elsewhere. Both of these enter- 
prises have been started at Laramie City, the only poini as yet 
where a track has actually- been laid to the soda deposits. Of 
these two enterprises the first started was the Laramie Chemical 
Works. The object of these works is to make the various sodium 
products from the natural sodas, and already salt cake, soda ash 
and caustic soda are being made. The works have recently 
been doubled in capacity and are now working, it is understood, 
very successfully. i 

The following extract was written by the superintendent :* 

The Laramie Chemical Works, loeated about 1 mile north 
of the city of Laramie are the property of the Union Pacitie Rail- 
way Company, and are leased to Mr. Howard Hinckley. 

At these works the erude soda from the extensive deposits 
west of Laramie is converted into marketable products, caustic 
jsoda, salt cake, soda ash, and concentrated lye. The remarkable 
deposits which are the source of supply of crude material for the 
works deserve especial mention. They are found about 13 miles 
from Laramie, with which place they are connected by the Lara- 
wie, North Park and Pacific Railway. They occur in a basin 
smprising some 200 acres in extent, and are known as the Soda 
Lakes. This sulphate of soda is brought to the works and there, 
iy the Leblane process, somewhat modified, is converted into 
‘he various merchantable products of soda. 


In July, 1885, experimental work was begun at the plant, 
wid for two years this has been continued, with considerable out- 
ny of money. Extensive additions and alterations have been 
nade in the works, and now the plant is a very valnable one, 
mmprising many new and valuabie features in machinery and 
rnaces. These are the only works in the country which are 
eveloping the natural-soda deposits, and it is hoped that this in- 
astry will become a very important feature of Wyoming's re- 
mrees before many years.” 

The capacity of these works has been stated as given below 


*Report of the Governor of Wyoming to the Secretary of the Interior. Governor Thomas Moon- 
t. Washington, 1887, p. 29. 
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and although I have not tried to confirm the figures, I believe 
them to be correct. 


Pounds 
Concentrated lye ........c.ccccseseeseceseense sseseseseee 4,800 
Caustic soda cisccrdesxtonncandestpatsseeceseeeus vents ... 8,000 


Soda ASh ess deo cate vdadled vevesads cinecadawsadeeasgaunsaneee LOU) 
Salts Cah @.ccoceeciavdclvccdecchscanteckda edestedaswegvecens $000 


The limestone needed in the works is found in abundance 
near Laramine City. The coal is brought from Carbon and 
Roek Springs. 

The second enterprise is prehaps the more important of the 
two and is, namely, glass making. Limestone and sand bothj of 
excellent quality occur close togther in the Upper Carboniferous 
strata a few miles east of Laramie City. In consequence of the 
nearness of all the constitueuts—of_ordinary glass a company was 
organized about one year ago to put up glass works. 

The tollowing extract fron a letter to Governor Moonlight 
written by Col. John W. Donellan, the President of the Com- 
pany, is a very conservative statement. 

“The Laramie Glass Company wus incorporated under the 
general incorporation luws of Wyoming Territory on the 6th of 
April, 1887. The present works are included in a substantial 
stone building 210 feet long by 70 feet wide, divided by stone fire- 
proof partitions into three departments, viz: the pot room and 
mixing department on the south, the furnace room in the center, 
and the flattening and cutting rooms on the north. The flatten- 
ing room is one story high, the-balanee of the building two 
stories. The capital of the company is $50,000, which will be 
nearly all used when the works are complete. The works are 
fitted with water-pipes throughout, connected with the city 
water system They are also fully equipped with the Edison 
invandescent light from the Laramie central station.‘ Every 
device in the way of modern improvement in window-glass mam 
ufacture is provided in these works, and the verdict of travelled 
experts is that this is the most complete and substantial window- 
glass factory in the United States. This is not said by way of 
boasting, but is a simple statement of facts. 

“ This is the only window-glass tactory west of Rock Island, 
I., there being none on the Pacific Coast, so that we have a 
wide market for our products, with a considerable margin of 
profit in the matter of freight alone The pecuniary success of 
our enterprise is assured. Our skilled workmen are of varied 
nationalities: about one-quarter of them are Belgians; the rest 
are Irish, English, French, and Gernians, with a few Americans. 
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«The occasion of the establishment of glass works in Lar- 
amje is the occurrence here of all of the necessary ingredients 
of glass manufacture in boundless quantities and of extraordi- 
nary purity. 

* Our company has a bed of sand 3% miles east of the works, 
whieh seems to be inexhaustible, perfectly white, withont a trace 
of iron or other impurities. Seen under a magnifying glass, 
every grain is a perfect quartz erystal, as clear as glass itself. From 
wy limited reading on the subject, I believe it to be one of the most 
valuable deposits of glass-sand in the world. We calculate ‘the 
cost of the sand, delivered ut the works, at not to exceed 75 
cents per ton. 

« The limestone used occurs on this same land—the property 
of the company—where the sand is found. This limestone is a 
species of marble and is of extraordinary purity, as the analysis 
hereto attached will show, it being nearly 99 per cent. carbonate 
of lime. 

LIMESTONE SAMPLE. 


Per cent 


Carbonate of lime............. EE E UO. 00 

Carbonate of Magnesia........... sees atric: 5 

Carbonate Of IOs. cise vaeecetacceiateiateweceesieee L2 

Bisulphide OF IrOn..snsssessresnreseserserssereseeergereee -02 

Alümina easel eisses ta ea aeaa iae » AO 

DOUBTS aiiin reia iorri disana 500 

100.00 

“The limestone is used raw, being simply pulverized, in 
which state it costs us about $2 per ton. 

“Our soda is the natural sulphate, which is also chemically 
pure. It is used precisely as it is taken trom the natural de- 
posit, the only preparation necessary being to calcine it. 

SULPHATE OF SODA SAMPLE. 


Per cent. 


Sulphate of soda ..s.ssssssreesepeeressessssseresssssereeee AF03 
Carbonate of 8S0Ua...s.ssssssresrsosiocressarsarersrseseasna eJ 
Insoluble matter.......susroesseeserasesoersrsesrenserssesse -10 


100.00 : 
_ _ “ We at present purchase our soda from the Laramie Chem- 
-wal Works, but our company contemplates developing some de- 
posits which it expects to purchase, but which are at present 
some distance from railroad transportation. 
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“It will be seen from the above that Laramie has extraordi- 
nary advantages for the manutaeture of glass, and although our 
fuel is somewhat dearer than at the eastern factories, vet we 
think we ean take possession of the market west of the Missouri 
River, and with the co-operation of the Railroad Company we car 
hold it against the eastern manufaeturers; We also think that we 
ean take the trade of the Pacifie Coast from the importers of 
foreign glass, who now hold undisputed sway in all the Paeit. 
States and Territories.” ; 

The glass works wher they first started were suceessfal in 
making most excellent glass, but the pot furnaces were not sat- 
istactory and soon got out of order. In vonsequenee the works 
were closed down, and furnaves similar to those generally used 
in the East were built. These improvements are now completed 
and the Laramie Glass Works are now turning out window glass 
sevond to none in quality. l 

In comparing the analysis of the Hmestone used at these | 
works with those found to be superior for the purpose of glass | 
making, the former is shown to be fully as good if not hetter 7 
than the latter. No analyses have been made of the sand. It | 
is exceedingly pure, and the best ot all tests, namely glass | 
making, shows it to be of superior quality. 

It must be remembered that Laramie, though she promises ; 
to become a flourishing city in consequence of these industries, 
is not the only point in the Territory where there are exceptional | 
facilities for glass making. At the other localities I have men- | 
tioned, especially on the Sweetwater, there is an abundance of | 
sand, limestone and coal all within a radius of ten miles and | 
there is a prospective production of oil, perhaps.of natural gas | 
within less than fifty miles. 

There is no railroad on the Sweetwater at present but the 
Northwestern System is approaching it and is now gratled to a j 
point within less than 60 miles of the Dupont Lakes, Although 
several preliminary lines of survey have been located, the to} 
pography of the adjacent country would lead one to infer that the | 
one passing by the soda deposits will be the one selected. In 
any event the road will pass near them and bring them within 


reach of a market. 
CHAPTER IV. 


THR MINING DISTRICTS. 

This chapter will not be found exhaustive because the va] 
rious mining districts of the Territory could not be thoroughly! 
examined. In fact, only a few ot them were visited by the) 
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writer. This is due to the fact that in order to examine and re- 
port intelligently on the mines of any district, they have not only 
to be carefully inspected, but many assays should be made, and 
it was found impossible to do this and at the same time give 
attention to the other important industries of Wyoming. The 
Platte Canon, Silver Crown, Douglas Creek, Seminoe and Sweet- 
water Mining districts only are referred to, and the other dis- 
tricts, including the Cummins City, Owl Creek, Bridger, ete., 
have been left out because they could not be visited, and no defi- 
nite information could be gathered concerning them. 

The writer is foreed to notice and to criticise the prospectors 
af Wyoming for the fact that all the mines,so far discovered are 
lweated at points remarkably easy of access, while when he 
inquires for information concerning the lofty and rugged moun- 
tain regions of the Territory he can learn scarcely anything at 
al, No one knows anything of the rugged peaks of the Big 
orn, and especially of the Wind River Mountains, although in 
such places not only have the forces, the results of whose action 
xem to be associated with the occurrence of metalliferous de- 
posite, been the most intense but also the older rocks, which 
wually contain such deposits, are exposed trom the granites to 
the older limestones. It is therefore suggested that some atten- 
tion should be given by.prospectors to these localities. It is 
true that in such prospecting it is necessary to endure hardship, 
but one can hardly expect to seek new mines without suffering 
much inconvenience. i 

THE PLATTE CANON MINING DISTRICT, 

The principal claims of this district are located in Muskrat, 
Whalon and Eureka Canons though there are other mining 
daims in various gulehes adjoining them or in gulches tributary 
directly to the Platte River. As will be seen later all the im- 
fortant mining claims with one exception occur in one particular 
formation. The geology of the country is particularly interest- 
ing and well worth describing. I visited the district by going 
irom Bordeaux Station on the Cheyenne & Northern to: Fort Lar- 
amie and Rawhide Buttes. From the latter point I went to 
Muskrat Canon and through some of the Buttes and then went 
through Whalon and Eureka Canons to Fairbank Smelter and 
in to Cottonwood where I again took the cars. 

From Bordeaux to Fort Laramie the country presents few 
features of general interest. The roek exposed is altogether Ter- 
tary and consists for the most part of soft and fine white or 
gray marls and sandstones with white chalk bluffis and occasion- 
il outcropping strata of harder dark colored grits or fine con- 
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glomerates. On approaching the Platte River and beginning 
the descent into the broad high bottom higher hills are visible 
with the Rawhide Buttes in the distance. After passing Fort 
Laramie a number of miles the first of these high hills are 
reached and prove to be small but rugged, and bare of soil and 
consist of a coarse grained granite. —~ At first they lie entirely on 
the west side of the road but finally oecur on both sides of it 
with a broad flat made up of Tertiary rock in between. The 
highest ot all these hills are Rawhide Buttes. These consist of 
three peaks which rise to perhaps seven or eight hundred feet 
above the level of Rawhide Creek which flows at their base, 
They are made up almost altogether of granite, coarse grained, 
hard and massive ang showing no plain indication of a bedded 
structure. Through this granite there are occasional belts of a 
black mica sehist. I noticed also in several instances veins -of 
quartz which usually run parallel with the schist and have the 
sume as one of the walls while the granite forms the other. The 
yuartz, however, is massive and glassy and beyond an occasional 
slight greenish and rusty stain it shows no signs of any other 
minerals occurring with it. The granite, being hard and massive 
and the joints irregular, weathers to smooth rounded surfaces of 
large extent and the sides of the Buttes are always steep and 
often precipitous. There are gently sloping gulches near the 
top, however, which are fed by springs, and have a deep soil and 
an abundance of tine timber, much of it Ht for lumber. Higher 
points rise above these timbered flats which are composed of the 
normal coarse grained granite. The view from the top of the 
Buttes shows the Tertiary extending from the base, far out 
towards Nebraska, in rough broken bad lands. The same for- 
mation also lies to the west, but on this side it only occupies the 
valley bottoms. On both sides the Tertiary comes directly 
` against the base of the Buttes and signs of its having existed 
much higher up on the slopes may be recognized. The Tertiary 
rocks all lie perfectly flat and no signs of a disturbance from the 
horizontal position were anywhere observed. 

The important mining claims all lie to the west and south- 
west of Rawhide Buttes, the nearest being in Muskrat Canon, 
whieh lies five miles to the west in Section 10, T. 30, R. 64, and 
Section 24, T. 30, R. 65. As a description of this portion of the 
Platte Canon Mining District applies to all the other portions, it 
may be well to give a general description of the structure of the 
whole district and then to describe the various deposite. Jil 

From Fairbank, where the copper smelter is situated, ini 
Section 27, T. 27, R. 66, there is a series of metamorphic rocks 


| | 


~ ib 


GEOLOGIST 'S REPORT. 63° 


which runs with an average strike of N. 25° E., and, passing 
through Eureka, Whalon and Muskrat Canons, forms the belt on 
which the mines are situated. Although the average direction 
of the strike of these rocks is that stated, it varies somewhat, 
and while at Fairbank it is N. 45° E.,in Muskrat Canon it is 
nearly due north and south. On the east the metamorphic 
rocks are seen to lie against granite where there are any hills 
on that side, or if there are no such hills they disappear 
uder a covering ot Tertiary rock. To the west they are cov- 
ered with nearly level strata of limestone. The latter rocks 
cover a large portion of the series, and even in the heart of the 
district they form the hill tops and are called the “cap rock” by 
the miners. Consequently, on following the metamorphic rocks 
irom Fairbank to Muskrat Canon, it must be remembered that 
they are partially covered with younger rocks, and are only 
fully exposed along the sides of the various gulches and on the 
lower hills. As it is, the belt is easily traced for twenty-five 
miles trom the Platte River, and is last seen some three or four 
miles north of Muskrat Canon. The longest partial cross section 
of the series is exposed along the sides of Muskrat Canon, where 
itis shown to consist of unusually heavy deposits of quartzites, 
marbles, gneisses and mica-slates. Near the head of the gulch and , 
at the point farthest west at which the series is exposed, the rock is 
a quartzite, which as & rule is stained a deep brown color with 
oxide of iron, and is finely bedded, often breaking into plates 
not over an inch in thickness. Large masses of ‘float’? quartzite 
were also observed, which were massive and white. The iron 
stained quartzite came from near the Michigan mine, and this 
may explain the presence of so much metal. Still further to the 
west the quartzite passes beneath the limestone eap rock. To 
the cast, however, the quartzite may be traced for several hun- 
dred feet, until it ceases and gives place to a heavy deposit of 
marble, which, maintaing its normal dip of about 60° to the 
east, may be traced for several thousand feet along the sides of 
the canon. The western portion of this marble for a distance ot 
several hundred feet is of a light pink or flesh color. Then there 
is a belt of marble of darker color, usually bluish, although a 
‘loser inspection shows that it is not homogencous in color, but 
that it has fine streaks of pink, gray and black running through 
it A third great band is again pink in color, and the fourth 
and last is of darker shades. This marble reaches high up on 
the sides of the canon, but ceases along a nearly level line, and 
the limestone capping takes its place. To the east of the marble 
there is a belt of gneiss and mica-slates which have the same dip 


HÅ GEOLOGIST’S REPORT. 


of about 60° E. The latter belt extends to the mouth of the 
canon, and only disappears when the-Pliocene rocks of the mesa 
west of Rawhide Buttes cover it up. Ir Whalon Canon both the 
gneisses and the marbles are exposed. The former are very 
heavy. They are finely bedded, and though they generally have 
much somewhat coarse mica they sometimes show it only in, 
minute specks, and are better called mica-slates. In color they 
are generally greenish. The occurrence of garnets and staurolite 
in imperfect crystals 1s quite common, and along certain Nines 
there is much impure graphite. In the-broad gulch bottom there 
is a vovering of Tertiary rocks. 

On the west side of Whalon Canon there is no capping of 
limestone on the hill tops but large masses of float indicate the 
former existence of such a cap. The granite on the east side of 
the gneiss belt forms the hills at the lower and eastern side of 
Whalon Canon but keeping its northeasterly course for some 
distance further the granite passes back beneath the Tertiary to 
the vast. 

Sureka Canon differs in no way from those already de- 
scribed except that the gulch is narrower, and has not cut so 
deep into the metamorphic rocks and as a consequence the lime- 
stone cap rock covers » large area. The gneisses and marbles 
are both visible at many points and resemble the same rocks a 
shown at other places. Finally at Fairbank on the Platte River, 
the marble is again exposed witu the ever present cap rock 
above it. 

We have now traced the belt of metamorphie rocks as far 
as it shows croppings, namely from the Platte River to a point 
bevond Muskrat Canon, a distance of over 25 miles. It now re- 
mains to speak briefly of the cap rock and then a description of 
the mineral deposits of the district willbe in order. 

Where the contact of the metamorphic rocks with the lime- 
stones is exposed that line is approximately level, and in some 
cases the limestone rests directly upon the older series. At other 
points there appears to be a thin stratum. of coarse hard sant 
stone, highly metamorphosed but showing traces of coarse peb 
bles. This stratum is not at most more than six feet in thick- 
ness, The limestone lying above is of a dirty white color. Ts | 
thickness was not accurately determined but is probably about 
75 feet. Above the limestone there is-a stratum of sandstone, 
very dense and hard and almost a quartzite, which is sometimes 
deep red in color, sometimes red and white. Above the latter 
stratum there is another deposit of limestone whose thickness 13 
not apparent because it is always more or léss eroded. Specimens 
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of fossils characteristic of the Carboniferous Age were found in 
both strata of limestone and hence the entire series appears to 
be of this age.* The Silurian rocks appear to be entirely absent 
as if this area were a land surface during that period. 

The Platte Canon mining district is of interest to the min- 
eralogist, from the fact that it contains a large variety of mìne- 
ra Among the minerals noticed in a hasty examination were 
the following: Hematite, cuprite, copper glance, galena, garnet, 
staurolite, muscovite, biotite, tourmaline, beryl, pyromorphite 
and malaehite. But the district is also of interest to the miner, 
because iron ore, copper ore, isinglass' and marble oceur in 
quantities that render them of commercial importance. These 
four classes of deposits deserve further mention, 

THE COPPER DEPOSITS. 

Tn Muskrat Canon there are a number of copper deposits in 
several places, but the more important claims are all located on 
the same ledge with the Michigan mine. The Michigan has but, 
little work dune on it but, notwithstanding, it is the best devel- 
oped claim in the canon. The ore deposit occurs in finely bedded 
yuartzites or “slates” on the western side of the metamorphic 
rocks as shown in Muskrat Canon, and near where it passes be- 
neath the limestone eap, In fact, in many places, the vein is 
entirely covered with the latter rock, and this is one of the rea- 
sons why the vein in adjoining claims has not been more thor- 
oughly prospected. ` 

The largest development of ore on any of these claims is 
shown in the principal shaft of the Michigan. The shaft is some 
thirty feet in depth, in a direction diagonal to the dip of the 
vein, yet it has developed neither the hanging nor the foot wall. 
The ore is evidently alow grade copper ore, carrying much iron 
in the shape of hematite. The copper is in the shape of the 
oxide, carponate and sulphide. Some large lumps of ore high 
in copper and smaller streaks of like quality often occur, but the 
general grade of ore taken out is low in copper; but there is a 
very large body of ore. The ore from this shaft, roughly sorted, 
without much breaking, would probably yield‘difteen per cent. 
copper. The gangue has large amounts of iron in it, and the 
wre would need no roasting, and is evidently very nearly selé 
fuxing. If anything other than limestone would have to be 
added it would be quartz. A high gold or silver value is not 
claimed, and the ore would be classed as a copper ore alone. 

At two other points besides the one above mentioned, the 


Yg irifer Camaratus (Morton) xccording ito Mr. F. W., Stanton, cf Denver. 
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Michigan shows a similar character of ore, but the ore body does 
not seem to be so large. 

At one point on the mine as well as on the Mary Jane, the 
contact between the cap rock and the véin 1s shown. The copper 
runs into the cap rock in neither instance. The Mary Jane 
mine is opened up to a slight extent by a tunnel which shows 
much the same character of ore as the Michigan. The tunnel, 
however, seems to have left at one side a richer streak of ore, 
Which it at first followed. 

Whalen Canon also affords many indications of copper, and 
many copper lode claims Fave been located. The development 
work on the lodes proper has been heretofore very small, and 
most of the work in the canon on copper claims has been off the 
lodes altogether. No large body of ore has yet been developed 
in any claims which I was able to examine. 7 

The copper claims which have been extensively developed 
in the Platte Canon mining district lie in Eureka Gulch. The 
chief mine in this guich is the Sunrise, and much work has been 
done upon it. 

I have already described the appearance of Eureka gulch 
and mentioned that it is narrow, 200 teet or more in width at 


the bottom at the Sunrise mine, and that the upper half of the _ 


hills forming it are of the nearly level lying limestones, while 
the metamorphic rocks underlie these and only outcrop along 
the bottom and half way up the sides of the gulch. The Sun- 
rise mine and all of its chief workings lie on the northwest side 
of the gulch. The workings consist of large open cuts and sur- 
face workings, and a double compartment shaft 100 feet or more 
in depth, with leveis and stopes from it. The underground 
workings could not be examined because they were filled with 
water to within less than fifty feet of the surface. The most 
striking feature about the mine is the great quantities of fine 
looking hematite exposed in the surface workings. The copper 
ore is everywhere surrounded by it, and on this account I was 
a to discover the position of the deposit in the metamorphic 
rocks. 

The copper occurs as the oxide and carbonate and some sul- 
phide mixed with large amounts of hematite. It lies in large 
lenticular bodies and in gashes through bodies of pure looking 
iron ore. The stopes show a number of spaces from ten to 
fifteen feet in height by five to eight feet in width, for forty to 
fifty feet in length, from which the oré has been taken. These 
bodies often contract and are narrow for a few feet and then ex- 
pand again. Again the ore occurs in great pear shaped bodies, 
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one of which is exposed as a stope thirty feet or more in height 
by twenty feet in diameter. This lens seemed to thin out 
toward the bottom of the stope butas other workings were under 
it, it must have widened again. A stringer of ore was followed 
farther up the hill and led up vertically through the hematite to 
the over-lying limestone cap, where the hematite ceased. The 
copper, however, could be followed up as a stringer along joint- 
ing planes of the limestone and led to several small bodies of ore 
spread out parallel to bedding planes. A very interesting spec- 
imen from this horizon was a piece of copper ore with numerous 
pieces of carboniferous fossils impressed on one side of it. 

The ore taken from the Sunrise was hauled about three and 
one half miles to a smelter built by the-company who own the 
mine and there smelted. The smelter is on the Platte River 
above Fort Laramie and is about 100 miles trom Cheyenne. 
The coke used for smelting together with all other supplies were 

hauled from Cheyenne and the bullion produced was hauled 
back and shipped. 

A little over 4,000 tons of ore were smelted producing 475 
tons uf copper bullion, Y7% per cent fine. The matte and shot 
copper shipped made the output a round 500 tons of copper. 
The loss in smelting was from two to two and one-half per cent. 
which makes the average of the ore smelted 15 per cent copper. 

The fluxes used in smelting were about 10 pcr, cent. quartz 
and 3 per cent. limestone. At times the ore was smelted with- 
out fluxes of any kind but the results were not as good as with 
the addition of the fluxes. Besides the Sunrise ore about 100 
tons of Green Mountain Boy ore, running about 40 per cent. in 
copper were used. The silver of the Sunrise ore did not exceed 
two to three ounces to the ton and was not regarded in selling 
the bullion. For these facts regarding the treatment of the ore 
Iam indebted to Mr. I, S. Bartlett who was superintendent of 
the worl: at the time the ore was smelted. I am also informed 
by the same gentleman that large bodies of ore are still showing 
in the mine and that the smelter closed because the cost of 
the fuel and the transportation of the bullion was too great. 
Now that the Cheyenne & Northern is within ten miles of the 
mine and copper has risen to such value it is, to be hoped that 
work will soon be resumed. The Green Mountain Boy is the 
only mine which has produced rich copper ore at the same time 
containing a large amount of silver. The mine, which I was un- 
able to visit, is in the hills facing the Platte River, between Fair- 
bank and Whalon Canon. It lies, I understand, in the Carbon- 
iterous limestone and has produced some large bodies of ore. 

l 
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The ore is chiefly copper glance with narrow streaks of the car. 
bonate passing through it. 
HEMATITE ORES. 

The hematite surrounding the copper ores at the Sunrise 
mine has been already mentioned. This hematite evidently ex. 
ists in an enormous body as it may beseen everywhere. Certain 
claims lying near the Sunrise, including the Village Belle, 
Fidelity and New York, also show hematite in great quantity. 
It has every appearance of being a very pure ore and many 

„analyses taken show it to be remarkably fine in every par 
ticular. The analyses of the samples collected could not be 
made in time for this report. Besides the locality in Eureks 
Gulch there are hematite deposits indicated in other localities by 
the color of the soil, and by pits sunk on the mineral and show- 
ing it though not developing the size of the body. 

MARBLE. 

A very few remarks will suilice concerning the marble of 
the metamorphic series,as its mode of occurrence has already 
been described. As already mentioned, it outerops in many 
places and presents streaks and layers of siliceous matter which 
render it of uneven hardness. This siliceous character and un- 
even hardness does not preponderate, however, aud in some 
places the marble is altogether free from it. In Muskrat Canon, 
where it is beat exposed, two colors predomiate—the pink mar 
ble, which is of perfeetly uniform color; and mottled marble, 
Which is generally of a dark blue color, with narrow veinlets of 
white, pink and red running through it. 

The metamorphism has beer so great that the bedding planes 
of the marble are irregular, but jointing planes and bedding 
planes do exist. Although scarcely any work has been done and 
no rock has been taken out from beyond the mere surface this 
marble, which takes a tine polish, is very fine and solid and ouly 
seems to show a few scarcely visible cracks, which are evidently 
due to frost. The pink marble as well as the mottled takes 4 
fine polish and would make an excellent marble for ornamental 

‘work. The rock could be quarried, with the proper precaution 
and methods of marble quarrying, in large blocks. 

THE MICA VEINS, 

Some mica of very excellent quality and color has heen 
mined and sold from the Platte Canon district, and good prices 
obtained for it. The mica occurs in dykes of granite which he 
in the mica slates and gneisses on the east side of Whalon Canon. 
These dykes universally conform with the metamorphic rocks 
beth in dip and strike. In width they vary from eight i 
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twenty-five feet or more. Very little work has been done upon 
them. The rock exposed is very coarse crystalline. It consists 
of much quartz and feldspar with a great deal of very coarse and 
unevenly laminated mica. The mica of good quality occurs in 
books which are sometimes sixteen inches long, ten or twelve 
inches wide, and from five to eight inches thick. Tourmaline 
is quite prominent as an accessory mineral and in one dike large, 
but inferior erystals of beryl are frequently found. 

The work performed upon the isinglass claims has not been 
sufficient to establish their value. From the appearance of some 
of the cuts, however, it is judged that.a few of the claims are 
well worth further development. 

THE SILVER CROWN DISTRICT. r 

The mines of the Silver Crown all lie in the coarse horn- 
blendic granite of the Laramie Mountains. The veins usually 
ie in the granite—sometimes between the granite, and heavy 
streaks of mica schist. 

The work in the district has not been especially active dur- 
ing the past season, but much work has been done on some of 
the claims. Among these the development on the Louisa has 
been the greatest. The Louisa shaft was sunk to a depth of 120 
feet and levels run for short distances from the shaft both to the 
north and south. The ore extracted, which is chiefly iron and 
copper pyrites with a quartz gangue varied in thickness from a 
few inches to six feet. About 250 tons of first-class ore and 
about twice as much second-class were obtained. A part of this 
ore together with a few wagon loads from the King David mine 
were treated in the roaster and stack furnace erected this spring 
an the banks of Middle Crow Creek about three miles from the 
mine. The smelter was closed down in consequence of a 
business failure of some of the parties interested in it and has 
not been again blown in. Two car loads of copper matte 
were produced and shipped to St. Louis. The returns from this 
shipment have not been made public. The King David, Eureka, 
Colorado and a number of other claims have also had some work 
done upon them but they are idle for the present. The only 
active work being carried on at present is upon the Stanton 
Copper King, and upon several recently discovered veins which 
are being worked by Major Glafcke, who with the others inter- 
eted are well satistied with the prospects. 

THE DOUGLAS MINING DISTRICT. 

The only work performed in this locality during the past 
season was upon the Keystone. This mine and another claim 
upon the same vein are the property of the Hon. Stephen W. 
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Downey, of Laramie City. The Keystone was worked severa? 
years ago, and over 3,000 tons of ore were milled which re- 
turned over 1,700 ounces of pure gold from the plates. The ore 
contains rich sulphides, and a saving of scarcely 50 per cent. of 
the assay value of the ore was made. 

The mine was not worked for several seasons, but it was 
again started up early last summer. At the time of my visit in 
July last the sinking of the shaft was just begun, and all the 
ground developed above the first level was stoped out along the 
line of the ore chute. The Blue Jay mining claim adjoining 
shows, I understand, good ore, and the levels from the Keystone 
shaft should be run into it. 

The vein is well defined and is atrue fissure. The gangue 
is quartz carrying free gold, and the richest ore has sulphide and 
carbonate of copper through it. 

The Florence Mine is another claim on which work was 
done in early days. The vein showed, besides free milling quartz, 
some iron pyrites which was exceedingly rich in gold. Almost 
any of the dump at this mine will pan colors, and I took a piece 
of quartz with much iron pyrites in it from the dump, which 
assayed $64 in gold. 

All the veins of this district lie in fine grained gneiss. Mica 
schists also occur through it, but I did not see it in direct con- 
tact with any of the veins. 

THE SEMINOE unge DISTRICT. 

I am indebted to Charles E. Blydenburgh, M. E., for most 
of the information concerning this district. The most work per- 
formed during the past season was upon the mines of the Penn 
Mining Company and upon the Hidden Treasure, Hidden Treas- 
ure No. 2, the King, the Hope and the Star claims. , 

The Penn Mining Company have been working all summer 
upon their claims—the Deserted Treasure and the Emeletta 
These, which are the only claims in the district upon which 
United States patents have been issued, are worked throughs 
cross-cut tunnel 200 feet in length. From the point where the 
tunnel strikes the vein, drifts have been run on the vein nearly 
200 feet southeast and about 900 feet northwest. An up-raise 
has beeu made to the surface, and an incline on the vein has 
been sunk to a depth of 69 feet. I have been unable to ascer- 
tain the results obtained on the ores taken out. They were 
milled in a good 10-stamp mill belonging to the company. 

The Hidden Treasure and the Hilden Treasure No. 2 are 
located upon the same vein, and take up 3,000 feet in length 
upon it. The vein lies across the gulch from the last describet 
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properties, and a cross-cut tunnel, already run some 270 fect, 
starts in nearly opposite and lower than the tunnel of the Penn 
Mining Company. This tunnel, which was not run during the 
past season, is estimated to be within thirty feet of the vein, and 
the point where it starts is 142 feet below the surface at the 
shaft. The assessment work for the year has been done at the 
shaft mentioned. The vein here shows twenty inches of free 
milling gold ore, on which assays have averaged 2 ozs. in gold 
er ton. 

P The Hope and the Star claims are likewise located on one vein 
and take up 3,000 feetin length upon-it. The developments con- 
sist, among other pieces of work, in a shaft 200 feet deep. At 
this point and at six others where openings have been made the 
vein shows ore. The nine samples taken by Mr. Blydenburgh a 
number of years ago assayed from $20 to $208 per ton. Most of 
the samples he tells me, were carefully selected averages; the 
highest assay was of picked ore. 

The King claim has had a great deal of development work 
made upon it. A cross-cut tunnel is ran at one point about 100 
feet below the surface and an up-raise follows the vein to the 
surface. Another cross-cut started lower down, also strikes the 
vein. This cross-cut tas run last season. It is about 270 feet 
long. From the point where the vein is pierced an up-raise is 
made to the surface. The mine is reported to show excellently. 
The workings expose from eighteen inches to over four feet of 
ore which will mill $18 per ton in gold. The King No. 2, 
located on the same vein with the former is being worked by a 
vertical shaft. Ata depth of eighty-one feet a cross-cut was ruu 
which struck the hanging wall of the vein at about thirty fect, 
and showed thirty inches of ore similar to that of the King claim. 
The shaft was then sunk deeper and is sinking now, Delay was 
caused by water encountered, but now that a pump has been put 
in it causes less trouble. The shaft when last heard from was 
117 feet deep and has not yet struck the vein. The dip of this 
vein at the surface is only 44° from the horizontal. At the 81- 
foot level it was 55°. This increase of dip was the cause of the 
vein not being struck at a depth of about 100 feet. 

The ore of the Seminoe district is all a free milling quartz, 
loose and honeycombed, and deeply stained in the surface work- 
ings. Some of the veins show also some iron and copper pyrites 
and other common minerals resulting from their decomposition. 
It is probable that the ore will change at a depth of several hun- 


' dred feet into quartz, with iron and copper pyrites, and with 


very little of the oxides. 
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SWEETWATER MINING DISTRICT. _ 

A heavy fall of snow and continued stormy weather late in 
October last prevented the writer from visiting this district, and 
it cannot be described fully. The following. extract from 4 
letter from Mr. Emile Granier will throw much light upon the 
very important enterprise in which he is now engaged : 

~o = Tn 1884 T bought from the original locators some 
placer claims on Willow Creek, Rock Creek, Strawberry Creek 
and Sweetwater River, and the next year I commenced digging 
ditches for the purpose of washing these creeks, The ditch on 
Rock Creek is 10.5 miles long, 3 feet wide at the bottom, 6.75 
feet wide at water line, 2.5 feet deep with 10 feet grade to the 
mile, and ean carry about 40 feet of water per second. Tex- 
peeted that the ditch would be filled up withthe water of Rock 

Yreek alone long enough to wash during the whole summer, but 
Rock Creek was not sufficient, and I had to finish the big ditch 
that will carry the water of Christina Lake to the head ot Rock 
Creek. The last mentioned diteh is 6 miles long, 5 feet wide at 
bottom, 11 feet at water line, and 3 feet deep and 16 feet grade 
to the mile, and can carry 144 feet of water per seeond. It was 
eut through solid granite rock for more than half of the way. It 
has a flume, on trestles 70 feet high and 500 feet long, 6 feet wide 
and 4 feet high. 

“Christina Lake is about one mile and a half long and one 
mile wide, and it is situated at the foot of Atlantic Peak at 
10,000 teet above the level of the sea. - 

“I intended to wash the Rock Creek bottom with one of 
Joshua Hendy’s Hydraulie Elevators because the grade of the 
bed of the creek is so small that it is impossible to wash off the 
tailings. It is not yet quite certain that this machine will 
work well.” 

This extract will give a very complete idea of the work 


which bas been andertaken and carried out by Mr. Granier. It 


has necessitated a very large outlay of capital and certainly de- 
serves @ very rich reward. <All reports concur in saying that the 
ground to be worked is very rich. As much as the placer gravel 
in the vicinity has paid for hauling to water it is probable that 
this ground will prove very profitable now that an abundance of 
water has been brought upon it. It is to be hoped that the en- 
terprise will have the success it promises, for such a success 
would not only reward the enterprise of Mr. Granier, but it 
would call attention of capital to the Territory and cause other 
deserving properties to be worked. - 
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DESCRIPTIVE GEOLOGY, 

The sedimentary rocks of Wyoming are not, as a rule, re- 
markably thick. The older stratified rocks are in fact, very thin 
and poorly represented in most localities, and it is only when the 
Triassic rocks are reached that the formations begin'to have any 
considerable thickness. The rocks of the Cretaceous Age are 
well developed and will average between 5,000 and 6,000 feet in 
thickness while in most cases all of the rocks of greater age will 
not aggregate more than 2,500 to 3,000 feet. The total thickness 
of the stratified rocks from the oidest’to the top of the Creta- 
veous is, therefore, under 10,000 feet. These rocks, as will be 
seen later, bave, practically speaking, covered the whole of the 
Territory and have at one time laid flat and one over another in 
the order of their age. The Tertiary rocks occupy a large por- 
tion of the present surface of Wyoming. In thickness they 
vary greatly aud are, in some places, many thousand feet thick, 
in others but a few hundred. 

Although in most cases the total thickness of the sedimen- 
tary rocks is not very great, all of the various geological form- 
ations from the oldest to the most recent are represented without 
a member being missing and in this way we have within our 
boundaries a complete geological history from the begining to the 
present time, 

The oldest sedimentary rocks of the Wasatch Mountains bear 
alike relation to the same- roeks in Wyoming that the older 
strata of the Appalachian system bear to those of the eastern 
Mississippi Valley. In either case the rocks along the former’ 
are far thicker than over the latter. But here the similarity 
ceases, for while over>the eastern Mississippi valley there is no 
rock younger than the Upper Carboniferous, Wyoming has all 
the rocks up to the most recent exposed at many places. k 

it is proposed to give in this chapter a brief description of 
the various strata. An attempt will also be made tọ introduce 
with this description a brief sketch of their origin and manner 
af deposition, This is done for the benefit of those citizens of 
Wyoming who are interested in the development of her mineral 
resources, and who desire to obtain some insight into the theory 
and rudiments of geology. In order to do this some introdue- 
tory remarks on the nature of sedimentary rocks will first be 
necessary, 

A number of very simple but, notwithstanding, very im- 
portant observations, may be made on a visit to a shore line ofa 
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continent. First the great accumulations of gravel, sand and 
mud whieh evidently come from the land surface by the wearing 
power of wind, rain and frost, aud the transporting power of 
water; the latter carrying the various materials to and past the 
shore, sorting and depositing them separately according to the 
velocity of tne water current. Again, the animal life of the sea 
may be observed, and it will be seen that the various forms of 
marine life flourish. That such life is born, thrives and ceases; 
that where the water is clear and conditions are favorable, the 
ealeareous refuse of such life collects by itself in beds; that 
where the waters are Jess clear impurities in the way of clay and 
sand are deposited with it, and that in all cases the remains of 
some marine life are buried in the various sediments collecting. 
Together with such marine lite, it will be observed that land hte 
in the shape of leaves and wood—even the carcasses ot land ani- 
mals—are carried out to sea and likewise covered up by the col- 
lecting sediments. If, instead of going to an ocean, we go to 
some great fresh water lake, the same phenomena will be ob- 
served, except the water lite will always be characteristic of fresh 
water and different trom the salt water fauna. 

In places, land surfaces may be found which consist of de- 
posits of gravel, sand, mud and calcareous matter, more or leas 
pure, still loose and soft and containing the remains of land and 
and water life as they did before they were raised above the level 
of the waters that once covered them. Again, we may find sedi- 
mentary rocks, soft, it is true, but still with their particles more 
or less cemented together with lime or iron, or some other ma- 
terial, and in no other way showing a difference from the dried 
or submerged detritus of the beach itself. They are just the 
same, and show the effect of the sorting power of water in their 
stratification ;_ the same remains of life; the same marks of the 
action of water; and the same products of water in every way. 
Another stage, and the rocks are firmer and more solid. They 
afford, perhaps, building stone, and may no longer lie flat as they 
were originally deposited, but the strata “dip” in some particular 
direction and at some considerable angle from a level. But the 
same gravels, sands, muds or calcareous detritus now forming 
solid strata of conglomerates, sandstones, shales and limestones 
are easily recognized, and show as fossils the skeletons of former 
living things, whether animal or vegetable. Finally, we find the 
sedimentary rocks changed by what are known as metamorphic 
ageucies. They are no longer merely sediments which have 
been subjected to pressnre alone, and in which the various frag- 
ments torming them, however firmly cemented together, are sep | 
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arate fragments stìll. These fragments are now more or less 
blended one into another, and cannot be distinguished even with 
a lens. These rocks then become quartzites, marbles aud va- 
rious kinds of crystalline or semi-crystalline rocks like- slates, 
schists, gneisses, etc. As the sedimentary rock is thus changed 
the fossil life is destroyed or loses its individuality. But in such 
changes the composition of the rocks remains the same, and the 
lines of stratification are not completely destroyed, and the sedi- 
mentary origin of the resulting rocks cannot be questioned.. By 
thus tracing rocks which show signs of stratification back 
through a gradual series, we universally arrive at the bortom of 
some great primeval ocean, sea or lake, with its accumulations 
of sediments from a land surface, and with the remains of the 
life that lived in and about it buried in them. 

Besides this class of rocks there is another which never 
shows signs of an origin from sediments, namely the eruptive 
and igneous rocks which bave resulted from the cooling and 
solidifying of great masses of molten rock. It is sometimes 
hard to distinguish the latter from the metamorphic rocks which 
have been subjected to very long and intense metamorphic 
action. 

Geological History takes us back to the time- when the 
earliest sedimentary rocks, that may be plainly recognized as 
such and which still contain well preserved specimens of life then 
existing, were deposited. From that time to the present we may 
study the various strata, and the fossils therein contained and 
thereby gain a complete and continuous history of the formation 
of and life upon the earth’s crust. Before that time the rocks 


are altogether igneous or as is more commonly the case sediments ` 


so metamorphosed from original condition as to destroy all in- 
dividuality of the life which was once preserved in them. 
ARCHÆAN TIME. 

Archean Time includes all time from the beginning to the 
time when the sedimentary rocks, now existing as such were just 
beginning to be deposited. The rocks belonging to this period 
consist then of granites, gneisses, schists, marbles and other crystal- 
line and semi-crystalline rocks. The only appearance of the 
existence of animal life during this time is in the graphite and 
marble. The Archean period has been divided into two great 
ages, the Laurentian and Huronian. The latter-is the younger 
and is recognized by the fact that it lies unconformably upon the 
former wherever it is found. It shows more distinctly than the 
former, a sedimentary origin and its rocks are more commonly 
semi-crystalline rocks or crystalline rocks which show bedding 
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planes distinctly. Both the Laurentian and the Huronian rocks 

are found in Wyoming. The granite tops of the Laramie 

Mountains for instanee are probably of the former period while 

the series of metamorphic rocks extending through the heart of 

the Platte Canon Mining District is probably of [uronian age, 
PALAEOZOIC TIME. 

At the clase of the Archean the area now occupied by the 
North American continent was almost altogether covered by an 
ocean and only the skeleton of the continent, so to speak, existed 
asa land surface. The largest of these land surfaces was shaped 
somewhat like the letter V and was situated in what is now 
British America, the point towards the present seat of the Great 
Lakes and the arms passing on either side of Hudson Bay. An, 
other land surface followed the general-ecourse of what is now the 
Appalachian System, while in the west the land formed a chain 
of granite islands following the general course of the present 
Roeky Mountains. Still further west other land masses existed 
but their limits are at present little known. The detrital matter 
torn from these land masses was deposited in the seas around 
them and certain animal life in these seas formed limestone and 
all of these sediments were deposited in level layers over the sea 
bottoms, 

The Sluvian Age. The trst series of rovks deposited during 
this time is known as the Silurian rocks. In Utah and south- 
western Wyoming they are very thiek, but over the major por- 
tion of Wyoming they are abnormally thin, Usually not over 
200 feet in thickness—sometimes even Jess. At one locality at 
least, namely in the area north of Fort Laramie, there seems to 
be no Silurian rocks at all, indicating that this area was a land 
surface at that time. On the northern side of the Rattlesnake 
Mountains the Silurian rocks are altogether sandstones pnd fine 
conglomerates and are not more than 200 feet in thickness, At 
Shirley Mountain, north of Carbon, it presents a similar appear- 
ance but it is not over 10U feet thick. According to King* the 
Silurian rocks near Granite Canon, on the east side of the Lara- 
mie Mountains, are not over 150 feet in thickness. 

Tn many cases the Silurian sandstones are partially changed 
to yuartzites as along the northern slopes of the Rattlesnake 
Mountains. They are almost always sandstones or quartzites 
wherever fond, and as far as observed have np well defined strata 
of limestone ordolomite, as they have in many places in Colorado. 
As a consequence of the small thickness of the Silurian rocks 


_ *This and all fellowing references to King are obtained from ‘The United States Geolugival Expt- r% 
tiens Lf the Fort:eth Paruiel, Vel. I, Deserintive Geology, by Clarence Kings 
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over the most of the Territory, no attempt has been made to sub- 
divide them into groups as has been done with the enormously 
thick deposits of the Appalachian System. At most only two 
groups, the Cambrian and the Upper Silurian, can be distin- 
guished. 

The Devonian ge—Rocks of this age cannot be definitely 
observed throughout Wyoming. King believes they exist in 
exceedingly thin strata between the Silurian and Carboniferous 
rocks, but as a rule they have not been definitely determined. 
In other words, the fossil life found below the Carboniterous 
(with the exception of certain localities in the Black Hills) has 
all been of Silurian types, but no fossils have been found for a 
short distanee below the Carboniferous, and this has been 
referred to the Devonian. 

The Curbonifcrous .ige—As far as observed the lowermost 
rock of the Carboniferous is limestone. Usually it is dull white 
in color and sometimes, as in the Silver Crown mining district, 
it is of a reddish, or pink color on the jointing planes. Fre- 
suently it is very pure and free from both magnesia and silica; 
usually it is homogeneous in texture and composition. This 
bottom stratum of limestone varies greatly in thickness. Near 
Granite Canon it is not over fifty feet thick (King). On Shirley 
Mountain it attains a“thickness of over 800 feet, and is massive 
and apparently pute. The cave.on Shirley Mountain is in this 
limestone. On the north side of the Rattlesnake Range this 
stratum is about 200 feet thick, and in appearance resembles the 
limestone of Shirley Mountain. North of Fort Laramie, about 
the Platte Canon mining district, the Lower Carboniferous 
limestone lies directly upon the Archaean. In all these lovali- 
ties specimens of fossil life, chiefly of spirifer eamaraius, are 
abundant. ; 

The rock overlying the limestone is usually a sandstone. It 
is, as rule, dull gray or perfectly white In color. In many places 
it is strangely unaltered, and the grains of sand are bat loosely 
cemented together. In thivkuess it varies greatly. Usually it 
execeds 200 feet. In places where the Middle Carboniferous 
has not been earefully examined by the writer, namely, along 
the outerops bordering the Laramie Plains, Clarence King des- 
cribes it as consisting chiefly of limestone more or less arena- 
veous. But west of Laramie City there are numerous strata of 
Carboniferous sandstone from which the sand for making glass 
is obtained, and it appears probable that these sandstones, but 
poorly represented toward Sherman, become more abundant and 
partially replace the limestones toward the south. In the Rattle- 
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snake Mountains the Carboniferous sandstone is about 200 feet 
thick, dull gray in color, and is sometimes partially changed 
to quartzite. In the Wind River Mountains the thickness as 
exposed:in the Canon of the Little Popoagie is much greater, but 
could not be accurately determined. It is here soft and easily 
eroded, but stands well, so that the sides of the canon are pre- 
cipitous. Along.the western flanks of the Big Horn Mountains 
this sandstone also shows a thickness greater than the average. 
It is here, as a rnle, very white and pure, and is worn into bold 
bluffs and escarpments, and forms the walls of many precipitous 
canons. In some of the localities mentioned the sandstone ex- 


tends to the top of the Carboniferous. But in the majority of - 


cases there is a thin stratum of limestone of the same age over- 
lying it. Thus,in the Rattlesnake Mountains there is such a 
stratum not exceeding 35 to 40 feet in thickness. This stratum 
is directly overlaid by the Triassic rocks. It is dull white in 
color and usually lies in layers of from one to two feet in thick- 
ness. Flint concretions are abundant throughout, and fossils in 
it are rare. The Little Popoagie Canon exposes the same 
stratum here between 50 and 60 feet thick. Below it becomes 
impure and merges into a calcareous shale, then into a sand- 
stone. Itseems to be not improbable that this stratum is the 
one that carries the oil obtained at the Shoshone Wells. On the 
west side of the Big Horn Mountains this stratum of Upper Car- 
boniferous liniestone does not exist. 
GENERAL REMARKS UPON.PALAEOZOIC TIME. 

It will be seen that the Silurian rocks are but poorly de- 
veloped over the major portion of Wyoming, that the Devonian 
are: scarcely ever recognizable and that the Carboniferous, 
though better developed, are, as a rule, less than 1,000 feet in 
thickness. King places the total thickness of the Paleozoic where 
erosion has not attacked them, at about 800 feet near Granite 
Canon and at from 1,000 to 1,200 feet at various points dlong the 
Laramie Plains. Along the Wind River and the Big Horn 
Mountains no measurement was taken by the writer, but the 
thickness must be considerably greater. Along the Rattlesnake 
Mits.,the Paleozoic is not more than 700 feet thick. It will be 
remembered that the siliceous rocks are all coarse grained and it 


is important to observe that they show abundant signs of wave | 


action like ripple marks and a plunge and flow structure. Every- 
thing indicates that during the whole of the Palaeozoic, Wyo- 
ming was covered with a shallow ocean, and that the subsidence 
of this ocean bottom over the eastern portion was scarcely per- 
ceptable. The period was a very long ome; and if there had’ 
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been a deep ocean for any length of time, or 1f there had been 
a subsidence amounting to many hundreds of feet, the thickness 
of the strata which would have filled mp the sea would have 
been far greater than we actually find. Along the region now 
occupied by the Uinta Mountains there was evidently a gradual 
subsidence of the sea bottom throughout the whole period and 
the sediments collecting as fast as the subsidence took place, 
there resulted the enormously heavy deposits of Palaeozoic rock 
found in this portion of Wyoming. (King.) Although such dif 
ferences in the amount of subsidence-are observed it must be re- 
membered that the maxima and minima were in widely 
separated localities and as a consequence no lack of parallelism 
of the various strata can be observed. 

At the end of the Paleozoic Time Wyoming was still cov- 
ered with a shallow ocean, with the exception of the few island 
land surfaces already mentioned, and the strata deposited all lay 
level over the bottom of it. In this position the strata formed 
during the next period were deposited over them. 

MINERAL PRODUCTS OF THE PALAEOZOIC ROCKS. 

The Coal Measures of the Hast, with one exception, all lie 
in the Paleeozoic rocks i. e. inthe Middle Carboniferous. In the 
West, however, these rocks do not carry coal in quantity sufficient 
to mine. In Colorado narrow seams qf anthracite coal of im- 
pure quality and strata of highly bitumenous shale have been 
found in the Carboniferous and doubtless like materials occur in 
places in Wyoming, but the Carboniferous rocks of the West have 
been known to contain no nearer approach to coal seams. Iron 
ores are common to the Paleozoic rocks and are not confined to 
any one horizon. The Rawlins hematite which is celebrated for 
its purity occurs in the Carboniferous. In the Rattlesnake 
Mountains the Carboniferous limestone also carries hematite. 
For gold, silver and lead no accurate horizon can of course be 
given, but all three of these metals and especially silver and lead 
occur very abundantly in the Paleozoic. Fully four-fifths of 
the silver of Colorado comes from the Carboniferous limestones. 
Itis worthy of notice that where large deposits of silver and 
lead are found in these rocks they are almost universally associ- 
ated with large outbreaks of some eruptive rocks as at Leadville 
and Aspen. i 

The Palæozoic rocks of Wyoming show copper in many . 
places and in certain localities they promise to become of ` 
economie importance. 

The petroleum of the East is all derived trom this series 
chiefly trom the Devonian rocks which are so poorly represented 
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in Wyoming andthe natural gas is chiefly derived from a still 
. lower horizon. Iu the west it is exceedingly improbable that 
either natural gas or petroleum will be found at any horizon 
lower than the Upper Carboniferous, 

MESOZOIC TIME. 

During Mesozoic time all tke rocks from the top of the 
Palaeozoic to and including the coal bearing rocks ot the west 
were deposited. Like the Palaeozoic it is subdivided into three 
aves, the Triassic, Jurassic and Cretaceous. 

Triass and Jurassie Roeks. AV who have been through the 
country north of Rawlins, over the Laramie Plains, about 
Lander, on the Nowood River or in the Rattlesnake or Sweet- 
water Mountains will have noticed great outerops of brilliant 
red sandstones which show a tendency to weather into a series ot 
great red bluts which oiften extend for many miles, singly or in 
tiers, in the direction of the strike. These rocks so plainly 
marked and easily recognized are the Triassie strata. Above 
them the strata, which have some red Javers but in which white 
sundstones and gray dolomites usually preponderate, form the 
Jurassic roeks. The latter in the aggregate are seldom more 
than one third as thick as the Triassic. These two series ot 
rovks merge from one into the other very gradually ind az s 
rule it is ditticult or impossible to tell just where one ends ani 
the other begins. Morever they are, as far as ther enmont 
atures Co. practically one and as one they are grouped together 
tn this briet description. 

Throughout Wyoming the Jura-Trias rest contormabiy upos 
the Palaeozoic rocks. That is to say their strata are para, 
Tre sea in which they were deposited was shallow throughet 
end as a consequence they contain few shales, the sandstones an 
more or less coarse and show abundant signs of wave action and 
the limestones are impure. Throughout the period was one ol 
gradual subsidence of the sea bottom, and this subsidence al 
lowed room for an aceumulation of a considerable thickness o 
rock, As already mentioned the Triassic rocks are of a dep 
red color, especially towards the base. Usually they are samb 
stones of moderately coarse grain. The red color is due te 
oxide of iron whieh probably forms the cement which holds the 
particles of the rock together. Strata of impure magnesian lime 
stone oveur in the Triassic. They are seldom more than thirtr 
feet in thickness. Gypsum also ovcurs in very heavy deposits, oF 
ten fifty, sometimes nearly one hundred feet in thickness. Both 
the limestone and gypsum strata, but especially the latter, appear 
to occur with little or no regularity and to be more in the nature 
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af Jocal deposits than of strata which extend over a great ares. 
The Jurassie rocks are for the most part sandstones, usually 
white or cream colored; red sandstone and magnesian limestone 
strata are also found in it. Gypsum also occurs in the Jurassic 
in large quantities. 

The thickness of the Jura-Trias shows great variations over 

the whole Territory. According to King they are not over 300 
feet thick at one point on the eastern slope of the Laramie 
Mountains. Along the edge of the Laramie Plains the same 
authority places the thickness between a 700 feet minimum and 
a 1,200 feet maximum while along the R terminus of the 
Uinta Mountains he places the ‘thickness 2,500 feet. The 
Jura-Trias on the north side of the nea Mountains are 
about 1,200 feet thick, while along the Wind River Mountains 
and on the Nowood River it is at least 2 ,000 feet, 

The Cretaceous Roeks. The Cretaceous are, from the pro- 
duets whieh they yield, by far the most important rocks m Wyo- 
ming. Almost all of ‘the oil of W yoming seems to come from 
them and also all the coal. 

At the beginning ot the Cretaceous and throughout the age 


the same great ocean, now contracted by the building up of other 


portions of the continent into a great mediterranean sea which 
extended from the gulf northwa rd and westward to the Wah- 
ateh Mountains, existed and in it the various Cretaceous strata 
were deposited in level layers upon the still level strata that liad 
been before deposited. The Cretaceous rocks thus formed 
greatly exceed in thickness and variety the rocks of the ages 
whieh preceeded and a number of groups ot rock, usually easily 
listinguished by their ‘physical appearance as well as by the fos- 


_ ails they earry, have been recognized. Beginning at the bottom 


these groups are known as the Dakota, Colorado, Fox Hill and 
Laramie. 

The Dakota Group. The Dakota, being the lowermost mem- 
ber of the Cretaceous, lies directly upon the top of the Jurassic 
md as a rule may be easily distinguished from the latter both by 
its color and texture. The base of the group usually consists of 
conglomerates of varying thickness and coarseness. Clarence 
King gives the thickness of the Dakota along the line of the 
Surv ey of the Fortieth Parallel, i. e. along the northern part of 
Colorado and the southern part of Wyoming at between 200 and 
300 feet. Over the whole of Wyoming “the thickness varies 
greatly and rarely it is not over 50 “feet, again rarely as much as 
300 or 600 feet thick. 

The conglomerate, which is usually at the base, and also 


<= 
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wherever it occurs throughout the group, is composed of pebbles 
varying in size and cemented together by a very firm and tena. 
eious cement which withstands the action ot the atmosphere so 
well that the conglomerate weathers into great blocks and 
boulders formed by the rock splitting up along the joints and 
stratification planes Instead of crumbling into a gravel. The 
pebbles are peculiar in the fact that they consist altogether ofa 
sort of chert or flint varying in color from white to gray, blue 
and blue-back. Usually they are somewhat translucent on thin 
edges. The presence of pebbles of material that may be abso- 
lutely referred to any of the Archaean rocks is Very rare. Some- 
times the conglomerate is coarse and contains pebbles over an 
inch in diameter, but usually it is finer, and the largest pebbles 
“then do not exceed half an inch in diameter. Again, the con- 
.glomerate is so fine that none of the pebbles are larger than 
grains of coffee, as at the exposure at the oil well on Powder 
River. Very rarely there is no conglomerate whatever, The 


Dakota then consists entirely of sandstone, as at points where it | 


is exposed on the Nowood and on the Little Popoagie Rivers. 

Along the base of the Rattlesnake Range the Dakota is 
remarkably thick. The dividing line between it and the Juras- 
sic rocks is very distinct, with the white sandstone of the latter 
and the coarse conglomerate of the former in contact. Almost 
all of the first 150 feet of the Dakota is here made up of the con- 
glomerate, and whatever sandstone is interstratified with it lies 
in thin and very irregular layers which cannot be traced for any 
great distance. Above this are strata of conglomerate and 
coarse sandstone, the former the more abundant. Usually the 
top of the group terminates in a sandstone. In one instance, 
also, a stratum of shale was observed in the Dakota. The latter 
stratum was not over 10 feet thick, and lay about 50 feet from 
the top of the group. The total thickness of the Dakota in this 
locality is probably not far from 500 teet except at the north end 
of Rattlesnake Mountain, where it does not appear to exceed 300 
fect. The exposure of the Dakota on the Little Popoagie shows 
it to be altogether a coarse sandstone not over 75 feet in thick- 
ness, and near the Nowood at the mouth of Paint Rock Creek 
the thickness and character is about the same. 

The Colorado Group. These rocks lie next to the Dakota 
and are deposited conformably upon it. They include three sub- 
groups, which are sometimes distinguished by the character of 
the rocks which form them ; more often by the character of their 
fossils alone. Itis not proposed to enter into a description of the 
sub-groups and only a brief description of the group as a whole 
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will be given. The Colorado Group is chiefly characterized by 
the presence of argillaceous and calcareous shales, the former 
predominating. Most prominent of all are the dark blue argil- 
laceous shales (the Fort Benton sub-group) which lie at the base 
of the Colorado. This shale is quite soft and very finely bedded. 
It weathers first into thin chiplike pieces, frequently with con- 
choidal fracture, then into a fine soil or clay. Thin strata of 
sandstone, generally only a few feet in thickness, occur through 
this shale. Everywhere the shale shows the presence ot large 
. amounts of organic matter and almost every piece will show the 
impression, however imperfect, of some form of animal or plant 
life—tossil shells, seaweeds and fishscales are abundant. 

Farther from the base of the group the shale becomes 
lighter in color and more calcareous, and sometimes strata of 
argillaceons limestone occur near the top. The top of the group 
often consists of very light-colored shale and strata of sandstone, 
which are sometimes 50 feet or more in thickness. 

The Fox Hill Sandstones is the name of the third group of 
the:Cretaceous. These rocks are deposited conformably upon 
the Colorado group and the line of demarcation is usually dis- 
tinct. The group consists chiefly of sandstones, as the name in- 
dates, but, especially where it attains a greater than the aver- 
age, thickness there is often also much sandy shale interstratitied 
with the sandstones. The sandstones are usually gray or yellow- 
ish in color and soft and pliable. Although the Fox Hill is con- 
dered a separate group of the Cretaceous, where it ceases and 
the Laramie begins can seldom be determined, and,.in fact, the 
mly difference it may be said to have from the Laramie is that 
the Fox Hill seems to have a salt water fauna while the Laramie 
funa is more characteristic of fresh and brackish water life. 

The Laramie Group—This, the great Coal Measure series’ of 
the west, forms the highest member of the Cretaceous. The 
rocks of this group are as a rule predominantly shallow water 
weks. The great mediterranean sea of the preceding periods of 
the Cretaceous evidently became very shallow, and the fresh 
siter draining down from the mountains to the west rendered 
the waters brackish, or even fresh. Although there was, upon 
the whole, a gradual subsidence throughout the period, the col- 
keting sediments kept steady pace with it and formed great areas 
it thinly covered with water, upon which a luxuriant vegeta- 
ton grew. Grasses and trees closely resembling species existing 
way grew and flourished, and dying, accumulated as huge 
pat bogs, Finally, such a peat bog would subside and the 
Mater cover it to a greater depth, and sediments would be de- 
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posited over it. Then a coal seam in its first stage of existence 
was formed. When the conditions were again favorable another 
growth would spring up above the old one, and this process 
repeated again and again gave rise to many coal seams, many 
perhaps too thin to work, but usually with some that were sufi. 
ciently thick. -Such was the character of the Laramie Sea. The 
rocks that were deposited in it are chiefly sandstones, sometimes 
pure and white, and coarse grained and massive; more often 
soft and easily eroded, uneven in grain and containing much | 
fine material. Conglomerates are rare and usually fine, 
although in one instance a stratum of very coarse conglomerate 
was noticed and referred to the Laramie. Shale is common as 
the black carbonaceous shale overlying coal, as a light blue shale 
occurring independently of the coal, itis more rare. Irregular 
strata of impure carbonate of iron, often weathered into 
limonite are of common occurrence. They are very irregular 
and seldom exceed a foot in thickness. 

The thickness of the Laramie rocks is exceedingly variable. 
King places the thickness between a maximum of 5,000 and a 
minimum of 1,500 feet. In northern and central Wyoming 
they are very thick especially in the latter locality. 

Such is a briet description of the Cretaceous strata. That 
it is a formation abounding in mineral wealth is very evident 
Almost all the oil springs of Wyoming come from it, chiefiy 
from the Dakota but also trom each of the other groups. All of 
the coal comes from the Laramie group and it is probable that 
the Cretaceous will also afford both building stone and iron. 

DISTURBANCES AT THE CLOSE OF THE CRETACEOUS. 

It will be remembered that from the beginning of the de 
position of the Palaeozoic rocks to the close of the Cretaceous 
there has been an ocean or sea over the entire surface of Wye 
ming, excepting the various granite islands already described a 
existing at the beginning of the former and lasting throughout. 
that this ocean has been a shallow one most of the time and that 
throughout the ocean bottom has on the whole subsided and 
made room for the accumulating sediments. Also that the vat: 
ous strata accumulating were deposited one upon another, like 
so many blankets laid out upon a floor, one upon the nest 
Finally it will be remembered thet towards the close of the 
Cretaceous what remained of this ocean became filled up will 
the Laramie sediments and scareely atrace of its former vastness 
was left. At the close of the Cretaceous the remains of tht 
orean was finally destroyed during a great period of dynamiet 
disturbance. The mountain ranges of Wyoming were the 


s 


GEOLOGIST’S REPORT, 85 


i t 
formed, the strata bent, folded and broken, and the sea bottom 
practically became a land surtace—practically a land surface be- 
cause there still remained a system of fresh water lakes in which 
the Tertiary rocks were deposited. It must not be supposed that 
this great disturbance took place with a crash, as if it were the 
result of a convulsion resembling a gigantic earthquake, but it 
must be supposed to be the result of a gradual rising of the sea 
bottom, which took many thousand years for its completion, it 
indeed it is actually completed yet, for perhaps some such 
changes are now progressing without their being manifest to us. 
When it is remembered that through-careful measurements along 
certain portions of the Atlantic coast lines it is found that the 
land is slowly rising in some places, apparently stationary in 
others and again slowly sinking with no demonstration of such 
changes to any but the careful observer, the plausibility of such 
an idea, aside from any definite proofs (which do exist), becomes 
apparent 

After the Cretaceous period then Wyoming was a land sur- 
face, chiefly, with its strata of sedimentary rock more or less tilted 
and bent and not necessarily level but turned at an angle with 
the horizontal. The mountains followed, as a rule, the old lines 
of the granite islands aud the strata, tilted up along the moun- 
tains, extended far up along their sides where the old islands 
existed or all the way over them in the shape of a wave, as. a 
rule, where the now mountain top was once under the level of 
the sea. In the great plains or basins between such ranges the 
rocks were lifted up bodily and much as one mass and conse- 
quently, although there was sometimes local faulting and folding, 
they lie quite flat, as a rule, and do not have the steep dips of the 
strata on the mountain sides. Some of these basins became land 
surfaces, but most of them in Wyoming became the seats of 
great fresh water lakes. 

As the old land surfaces in the ancient seas were eroded and 
gave the sediments which made the strata hitherto described, so 
now the rain and’ wind and frost and running water cut and 
scored the newly made Wyoming hills and the sediments were 
carried down into the great fresh water lakes and formed the 
Tertiary strata. By such destructive agencies the land was 
chiseled and sculptured towards its present shape and after the 
Tertiary period when its great lakes were destroyed this erosion 
was continued until Wyoming has assumed its present topo- 
graphy. Naturally this erosion has been greater when the sur- 
lace has been steep and the waters have attacked it with 
greater force, In such places the younger rocks have been en- 
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tirely ør largely worn away and the older exposed often even to 
the primeval granites. Where the erosive action has not been so 
great younger rocks are found. Finally some places are found 
where erosion has. not removed even the youngest rocks. At 
such places a complete natural section may often be obtained by 
going towards the nearest mountains and thus passing over each 
successive stratum till the granite core of the range is reached. 
It is hy seeking such natural sections and studying such exposures 
that a description of the geology of a country is rendered 
possible. 

THE TERTIARY ROCKS. l 

As these rocks are not of any great importance economi 
ically speaking it is not proposed to give any detailed description 
of them here or anything further than a very general description 
of the areas which they occupy. For the areas in southern 
Wyoming I follow King. Hayden defines certain other areas 
and I have also seen areas in the north which, as far as I know, 
have not been noticed. - 

In southern Wyoming one of the largest Tertiary areas 
begins at a point on the Union Pacifie Railway about tifty miles 
west of Rawlins and with but two important breaks it extends 
on westward inte Utah. It occupies, practically, all of the area 
between these cast and west lines south to the Colorado and Utah 
lines, extending as it does far south of these lines. On the north 
it extends fur up the valley of the Green River and its tributaries. 
The two important breaks referred to are those at which the 
Laramie Coal Measures outcrop at Rock Springs and at Almy 
and on Sulphur Creek. At these places the Eocene rocks have 
been thinner than elsewhere aud have been scored away. 

The next great area of Tertiary rock to be mentioned is the 
Pliocene beds on which Cheyenne is situated. The limits of 
this rock towards the east are far beyond Wyoming. On the 
west they border the Laramie Mountains towards the south and, 
diverging from them, strike the Platte River between Douglas 
and the mouth of Cottonwood Creek. Northward the Pliocene 
extends east of the Black Ifills-in Dakota and, according to 
King, far to the north. i 

A third area of Tertiary rock (Pliocene) extends from North 
Park into Wyoming nearly to the Union Pacific Railway, its 
present northern terminus being near the western end of Elk 
Mountain (King). The water in which this rock was deposited 
extended, perhaps as a chain of lakes, northward along the pres- 
ent course of the North Platte River for I have noticed areas of 
Tertiary rock, scored down to the underlying rocks in many 
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places, north of Shirley Basin at the head of Bates Hole and on 
the heads of Dry and Little Canon Creeks. The Tertiary rocks 
in these places rest for the most part upon granite. The great 
Tertiary deposits, of which the Sweetwater Valley form a part, 
are direetly connected with those on Little Canon Creek. From 
the lowest point on the Sweetwater at which I have been, namely 
from a point about twelve miles below Independence Rock west- 
ward beyond Signor’s on the Rawlins and Lander Stage Road, 
the entire valley. bottom, except where the granite outcrops, is 
Tertiary rock. From Devil’s Gate northeast the same rock ex- 
tends across the Rattlesnake Divide past Poison Spider Creek 
and connects with the Tertiary of the Powder and Wind River 
Basin. Again I have observed the same rock north of the Owl 
Creek Range on the headwaters of the Nowood. It occurs here 
well up upon the side of the range and rests upon the basset 
edges of the Triassic. Although only seen at one exposure it is 
believed that it covers a Jarge area. 

Since the Tertiary were deposited after the great upheaval 
which formed the Rocky Mountains, consequently they are not 
disturbed like the older strata and generally they lie nearly 
level, but eases are by no means wanting in which they assume 
adip of from 5° to 15° end I have observed cases where the dip 
is 35°, Other indications of considerable dynamical disturbance 
since the close of the Tertiary are exhibited by an abnormal 
elevation of these rocks above the probable level of the old 
lakes, but I have not yet studied these phenomena sufficiently- 
to speak further concerning theni. 

FINIS. 


